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TELEMETERING-How Our Satellites Talk Back 
THE ELECTRON MICROSCOPE-How It Works 
Build a: SUPERSONIC NOISE GENERATOR 
TRANSISTOR HI-FI PRE AMP 




YOUR ANTENNA- 
KEY TO WORLD-WIDE DX 

.see page 67) 
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The AMERICAN BASIC SCIENCE CLUB offers this 



Exciting New Hobby for Everyone 



Am fat SCIENCE LABORATORY 

Over 100 Fascinating Projects with 



SOUND ^KTRICli^ ^EA^ ELfCJl^lCS^IG^I^ToT^fclfeSRGY 



COMPLETE LABORATORY COMES IN 8 KITS . . . ONE A MONTH 
SUPPLIES 411 THE EQUIPMENT FOR 411 THE FOLLOWING: 



These kits were developed with famous 

SOUTHWEST RESEARCH INSTITUTE 

and are a 
TRUE BASIC SCIENCE COURSE 

• The 8 instruction monuols ore expertly written, clearly 
illusnoted — exciting, interesting 

• WITHOUT PREVIOUS EXPERIENCE you ton complete every pro 
|ed ond goin a yoluoble, comprehensive jciente background 

EASY • FUN • EDUCATIONAL 




ELECTRICAL EXPERIMENTS 

Educational fun with Electro MogneK 
Transformer, Galvanometer. Rheo 
licit, Reloy. Voltmeter. Whealsfone 
fridge, and other electric equipment. 

PHOTOELECTRIC EYE 

Photoelectric Cell, Exciter lomp 
ond Electronic Relay. Everything you 
need lo control motors, bells olarms 
and do other light beom eiperiments. 

CODE PRACTICE SET 

Signal Oscillolor, K«v ond Flosher 
the complete outfit lo learn lo 

receive ond IrOnsm.t the Morse Code 
the firsl vtep to o Ham License. 

RADIO SERVICE EQUIPMENT 

All the ports to build your own 
Kodio Signal Tracer and o Probe 
Light Continuity Tester. Both Pieces 
Ore invaluable in radio servicing 

PHOTOGRAPHY LAB 

Complete dark room equipment 
Ft inter — Eniorger — Electronic Timer 
— Safe lighl — Developing Troys 
ond supply of poper and themicols. 

ATOMIC RADIATION EXPM. 

Check lodioactlvity of ores and do 
radiation experiments w ifh sensitive 
Electroscope Sample rodiooclive 
•ourtes Ol Sodium, Uranium included 

ULTRAVIOLET LAMP 

Produce doiiling coloi effects with 
invisible block light ".Used eilensrve 
ly lor crime detection, minerology 
ond science ond industrial research 
Fluorescent Tracer Cham. col included 



RADIO RECEIVER 

A sensitive three lube Regenerative 
Radio that has ill own DC power 
supply Plugs into regular 1)3 volt 
AC ouilei Complete with Heod Set 

MICROPHONE 

A sensitive torbon button micro- 
phone (hot greatly omplifies unsus- 
pected noise. Also adaptable for 
use with your radio transmitter. 

STROBE LIGHT 



of rapidly vibrat 
objects for close 
ig frequencies ftPM. 



SOUND EXPERIMENTS 

laboratory demonstration of 'ound 
waves, resonance ond pilch. Includes 
Variable Frequency Otcilloloi, 
Sonomeler ond laud Speoker. 

SLIDE PROJECTOR 

Tokes 16mm and 35mm slides, shorp 
focusing, convection cooled GE 
Proiection lamp included. Also od 
optable as a Projection Microscope. 



SPECTROSCOPE 

Fascinating optical instrument used 
lo Identify and analyze substances 
by observing the spectrum of their 
flame. Spectrum charts are included, 

ELECTRONIC EXPERIMENTS 

E.plore functions of vocuum tubes 
ond other electronic components 
Build an Electronic Switch— Ampli- 
fier', and other experimental circuits. 

BROADCAST TRANSMITTER 

Sends cleor transmissions of both 
code ond voice to nearby radios 
Can be used wilh your microphone, 
record player, or code oscillator. 

TELESCOPE 

A mounted astronomical Telescope 
High quolity ground lens enables 
you to examine details of the 
moon s turfoce ond distant obi eat 

MICROSCOPE 

High ond low power, precision 
ground lent, Subitage light and 
Adaptable for pholomifrog 



SPINTHARISCOPE 

Gives you a blown up ringside view 
of the brilliant eiplosians of disinte- 
grating rodium otOmS ejecting olpho 

particles at 11,000 mites per second. 

HEAT EXPERIMENTS 

Study the Molecular Theory of heot 
using 2 Thermometers, Thermostat. 
3 loot Gas Thermometer ond speciol 
Microscope arrongement that shows 
the effect ol Molecular Movement. 



Polarirer 

raphy in connection with Photo lob. 

ATOMIC CLOUD CHAMBER 

See illuminoled tracks of speeding 
nucleor particles emanating from ro- 
dioachve Alpha source ond mysterious 
cosmic royl from outer sPOCe. 

WEATHER STATION 

Aneroid Uarometer, Cup Anemometer 
thol electronically meosures wind 
speed. Sling Piychrometer, Humidity 
Gouge. Cloud Speed Indicator. 
Cloud Chen and Weather Mop 



4U THE EQUIPMENT FOR 4U THE ABOVE bnly*2Q* 0 



rouble <ik 



PHOTOMICROGRAPH of a Fly's Wins; 
made wifh Microscope and Photo Lab 
/ (Actual Sue 5" diameter) 



SENOy ' 

ONLY 



lOOwm, 

■ COUPON 



PAY 

ONLY 



$045 



FOR EACH KIT YOU RECEIVE 
(ONE A MONTH FOR 8 MONTHSl 



FRIT 



These 8 Kits Make Up a Valuable, 
Versatile Science Laboratory 
Containing Standard Paris by: 

SYLVAN I A, MALLOW, G. I , 
PYRAMID. STACKPOIE, TRIM 
AND OTHER REHASH MANUFACTURERS 

Retail value of parts alont is over 
FIFTY DOLLARS 



(*M9i*S4*e 

t*7HVSt4STtC 



Your Satisfaction or Your Money Back.,. AND 

you may cancel at any time without obligation. 

These "no risk" assurances because we know you will be... 
SURPRISED I AMAZED I DEUGHTED I 



Designing and offering this com. 
plete laboratory to the pnhl 



vice to 



Please accept my congratulal ions 
on the thoughtful study that must 
have crone into the planning of 
your Science Series. 

W. B. Axtell. President 

W. Va. Institute of Technology 

Montgomery. W. Virginia 




AMERICAN BASK SCIENCE CLUB, Inc. 

501 East Crockett, San Anionic 6. T.xoj 

■siarl ending me A.H.b.1 Home Science Lai." in ej c i„ kils. , 

each mnnlh. If not satisfied on inspection of first kit I may return - 

hrvknj, I 

* CO!) poMaije on arnv 1 




for immediate refund (I thnov plan i 
I I rkvlw i2.(X) and will nay $3.45 plu 



t.rice 

It. M. Helm 

Professor of Ph; 
rlnst Carolina Collie 
Greenville. N. C 



of each kit. I may cancer ijn>liippe.i hi 
I enclose S29.H) a« full payment, Postage Pa 
I may ranee! any time and' B ,.| f„|| refund <i 



(/. for all 8 kitv 
i unshipped kit's. 



These 6 Auxiliary Textbooks 



AMERICAN BASIC SCIENCE CLUB, Inc. Son Antonio, Texas 



P^CITY 



STATE 

MAIL COUPON TODAY 
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HI-FI STEREO by LESA g£ 

Custom Crafted in the Renowned 
Italian Tradition of Unsurpassed 
Quality and Lasting Beauty I 



AUTOMATIC STEREO CHANGER 

4-speed, pre-wired for mono and stereo. 
Automatic size intermix. Flutter, wow and 
rumble of broadcast standards. Smooth action. 
6-second change cycle. Guaranteed jam-proof. 

Universal plug-in head. Heavy duty 
4-pole motor. Precisely balanced, 
no-resonance, no-feedback tone arm. 

Model CD2/21, audiophile net $39-95 



MINIATURE RECORD PLAYER 

Big quality performance, small size, 
small price. Plays all size records, pre-wired 
for mono and stereo. Automatic stop at end of 
record play. Turntable speeds accurately 
controlled, constant to within 1.5%. 
Balanced elastic suspension mounting. 

Model 4V3/11, audiophile net $23.25 




i fee r 




I 



PORTABLE STEREO SYSTEM 

New and exciting! The LESAPHON Hi-Fi 
phonograph and companion LECOSTEREO amplifier- | 
speaker. With CD2/21 changer and powerful sound 
aystem for brilliant monaural reproduction. 
LECOSTEREO unit simply plugs in for superb 
stereo with single point volume control. 
Lesaphon Model 57/SA. audiophile net 8105.95 
Lecostereo Model 1/SA, audiophile net $ 53.95 




SEND FOR FREE LITERATURE AND NAME OF NEAREST 



Electrophono & Parts Corp^ 
530 Canal St., N. Y. 13 



I 

I Name 

I Address 
I City 



7 8 



_Zor 



-State 
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1953/. nt 43-t >S. Wabash Ave.. Chicago 5. II!. Second -cl a w- postage T-aid aL Caicatro Illinois. Authorised by r 
Department, Ottawa. Canada, as second -class matter. SUBSCRIPTION RATES One y=sar L.S. and possessions, and Cai 
1'an-American Union countries S4-SQ. all other foreign countries. $.5.O0- 
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fjOW! FIVE GIANT MANUALS SHOW YOU EVERYTHING YOU 
NEED TO EARN TOP PAY IN ELECTRICAL WORK . . . 



Be an Expert in 

PRACTICAL 
ELECTRICITY 



Study these books at home in your spare timet 
Bring them with you on the job! They show you 
everythin g you need to increase your earnings as 
electrician — even it you're now a complete beginner! 



BE YOUR OWN BOSS! 



Set your own hours, your 
own vacations as an In- 
dependent electrical con- 
tractor. Start right now 
on the road to financial 
security by mailing the 
coupon below. 



THE McORAW-HILL ELEC- 
TRICIAN'S PRACTICAL LI- 
BRARY was written for YOU-to 
bring you the modern knowledge 
and expert skills It takes to suc- 
ceed In this big-money field. 

Five giant volumes _ with 2415 
pages and 1481 Illustrations — 
bring you the latest circuit dla* 

frams. time-saving techniques, 
rouble-shooting guides, etc.. for 
every type of Installation and 
servicing Job. 

WRITTEN BY SPECIALISTS 

Five noted authorities (each a 
specialist in his own field) teach 
you electricity from the ground 
up — showing you the why as 
well as the how 

Everything Is explained, simply 
and thoroughly with the help of 
hundreds of diagrams and actual 
examples. You see ways of solv- 
ing specific problems in farm, 
residential, and industrial instal- 
lations. You practice with step- 
by-step plans, diagrams, esti- 
mating, materials lists. You oo 
right inside generators, motors, 
transformers, converters, motor 
controllers, etc.. and find how 
thev tick, how to operate them 
efficiently, and how to fix them 
so they stav fixed- 
First you review basic funda- 
mentals; then go along through 
electrical circuits, electrical ma- 
chines, motor controllers, and 
every type of electrical wiring. 
A whole volume Is devoted to 
"Mathematics for Electricians." 
which every electrician should 
know if he is to hit tne top in this 
rewarding and fast-growing Meld. 



A LIFETIME OF TRAINING 

There is more in this five-vol- 
ume library than most electri- 
cians gather in a lifetime of trial- 
and-error experience. No matter 
whether you are a beginner or 
an old "pro/* the knowledge in 
the Electrician's Practical Li- 
brary will give you a tremendous 
advantage — by making it pos- 
sible for you to go after the 
highest-paying work. 

J. J. O'Connor, Associate Edi- 
tor of "Power" says: "This li- 
brary will go a long way toward 
helping acquire good electrical 
know-how." William H. Crouse, 
formerly of Delco-Remy says: "It 
will back up the practical elec- 
trician's experience, develop his 
ability most quickly." 

EXAMINE 
ALL FIVE VOLUMES FREE 

Send the coupon below to re- 
ceive all five books for free ex- 
amination. Read them; look up 
specific problems; make any test 
you like. If not delighted, simply 
return them. Otherwise you pay 
only $6.95 In ten days and $7.00 
monthly until the special low 
price of $27.95 Is paid. This is a 
saving of $8.00 oft the list price! 
Only a limited number of sets arc 
available now for this free at- 
home examination offer. So mail 
the coupon now. 



TAX DEDUCTIBLE! 

If you now derive any income from 
working with electricity — either full 

time or spare time — this is a 

legitimate Income tax deduction. f 

I 




THE ELECTRICIAN'S PRACTICAL LIBRARY 

5 volumes, 241 S pages. Partial contents: 
Vol. 1. ELECTRICAL CIRCUITS. By Charles 5. 
Siskind. AC and DC. Ohm's Law. Induc- 
tance. Circuit Analysis. Waves. Much 
more. 

Vol. 2. MATHEMATICS FOR ELECTRICIANS, 3rd 

Ed. By Martin H, Kuehn. Equations. Slide 
Rules. Generator Problems. Kirchoff's 
Laws. Etc. 

Vol. 3. PRACTICAL ELECTRICAL WIRING, 5th 

Ed. By H P. Richtcr. Farm. Residential. 
Industrial. Underwriter's Codes. Time- 
saving Ideas. Lighting. Etc. 

Vol. 4. ELECTRICAL MACHINES. 2nd Ed. By 

Charles S. Siskind. Dynamos. Generators. 
Converters. Transformers. 

Vol. S. CONTROLLERS FOR ELECTRIC MOTORS, 

2nd Ed. By Henry D. James and L. Edwin 
Markle. Speed Control. Braking. Starting 
Converters. Transformers, etc. 



1481 ILLUSTRATIONS MAKE EVERYTHING CLEAR AS A-B-C 

FROM THIS . . . Simple. 



FROM THIS . . . Simple, 
mechanically strong splice. 
The Library starts you at the 
beginning with sound funda- 
mentals. 

...TO THIS 

Diagram for reversing drum 
controller. You learn to read 
and understand the most com- 
plex circuits. 




SAVE $8 



while special low price Is still 
In effect. Mail coupon today! 



3 



THIS COUPON SAVES YOU $8.00 



McGRA W-HILL BOOK CO., Dept. PfL-11 
327 West 41st St., New York 36, N. Y. 

Send— for free examination— the 5-volume ELEC- 
TRICIAN'S PRACTICAL LIBRARY I will send $6.95 
In 10 days, then S7 monthly for 3 months. (A total 
saving of $8.) Otherwise I will return Library In 10 
days and owe nothing. 



Name. 



City. 



Employed by 

□ CHECK HERE If you prefer to enclose first payment 
or complete payment WITH th' 



day return privilege for prompt refund. 



Some 10* 
PEL-11 



November, 1959 
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COMING NEXT MONTH 




*3f. 



(ON SALE NOVEMBER 24) 



Electric trains have become almost as much a symbol 
of the Yule season as Santa Claus and the Christmas 
tree; in the December issue, POPULAR ELECTRONICS will 
show you how to add a Citizens Band Remote Control 
to your "O" or "0-27" gauge setup. Other construction 
projects will include a money-saving dry cell rejuvenator 
and a ''quick-mount 7 ' mobile antenna mount adapter. 
(See page 120.) 

You'll also meet computer expert Jim Stewart, ace 
trouble-shooter for Remington Rand's New York office; 
although he's had no college training, Jim has risen to 
the top of his profession in just five years. And if you're 
a tape recorder fan, you'll want to read an article which 
reports on portable tape recorders— how good they are, 
how portable they are, and what they cost. 



SUBSCRIPTION SERVICE: Forms 3579 and all subscription correspondence should be addressed to Circulation Department, 434 South 
Wabash Avenue, Chicaqo 5. Illinois. Please allow at least four weeks for chanqe of address. Include your old address as well as 
new— enclos ing if possible an address label from a recent issue. 

CONTRIBUTORS: Contributors are advised to retain a copy of their manuscripts and illustrations. Contributions should be mailed to the 
Now York Editorial Office and must be accompanied by return postage. Contributions will be handled with reasonable care, but this 
magazine assumes no responsibility for their safety. Any copy accepted is subject to whatever adaptations and revisions are neces- 
sary to meet the requirements of this publication. Payment covers all author's, contributor's and contestant's riqhts. titles, and interest 
in and to the material accepted and will be made at our current rates upon acceptance. All photos and drawings will be considered 
as part of material purchased. 
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Now! Work Over _ 



300 



PRACTICAL 
PROJECTS with these 
PARTS AT HOME 



to help You learn 

ELECTRONICS 

RADIO -TELEVISION - RADAR 

NOW ... at home in your spore time you can get the very kind of 
training and subsequent Employment Service you need to get started 
toward re*l earnings in one of today's brightest opportunity fields — 
TELEVISIONS A DIO-UECTRON ICS. Now that Electronics Is entering so 
many new fields, here is a chance of a lifetime to prepare to cash in 
on its remarkable growth. 

DeVry TedYs amazingly practical home method enables you to set up 
tp > your own HOME LABORATORY. You spend minimum time to get maxi* 
mum knowledge from over 302 practical projects, using the same type 
I of basic equipment used in our modern Chicago and Toronto Train- 
.? tng tenters ! 

DeVry Tech Provides EVERYTHING YOU NEED . . . 
-to help you master TV-ELECTRONICS. In addition to the home labora- 
tory and easy to read lessons, you even use HOME MOVIES — an ex- 
clusive DaVry Tech advantage. You watch hidden actions • • • see 
electrons on the march. Movies help you to learn faster • • • easier 
. . . better. 



■ 




"One of 



LABORATORY TRAINING 

Full time day and evening training program! 
in our modern Chicago and Toronto labora- 
tory* or* al»o available. MAIL COUPON 
TODAY for fom. 

BUILD and KEEP Valuable 
TEST EQUIPMENT 

At port of your training, you build and 
k««3 a fine Jewel-Bearing Vacuum Tube 
VOITMETER and a 5-inch COLOR OSCIL- 
LOSCOPE— both high quality, needed 
let* instruments. 

EFFECTIVE 
EMPLOYMENT SERVICE 

Ge the tame Employment Service 
the* hat helped to many DeVry 
Tedi graduate* get itarted in this 
farf-growing field. 
North Ameriw'j Foremost f fecrrom'cs Training Cenfert" 

Accredited Member 
of Nationol Home 




1 Sfudy Council WM 





EARN WHILE YOU LEARN 
DeVry Teeh't practical train- 
ing helps you toward 
time Income tervicing 
and Television tett. 



►I< CHECH 

These £xcitinf 

Job 
Opportunities: 



MAIL COUPON TODAY! 

DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicogo 41 III., Dept. PE-1 1 P 

Pleoie give me your FREE booklet, "Electronics and YOU," and 
tell me how I may prepore to enter one or more brenches of Electronics. 



DeVRY TECH INSTITUTE 

Formerly DteForest's Training, Inc. 
CHICAGO 41, ILLINOIS 



no 










ret 




PLEASE *»INT 




Aat. 


f 




Zor-p 


S^ate 





City 

Canadian rtudenft addrtu DeVry Tech of Canada, Lfd. 
2045 626 Rotelawn Ave., Toronto 12, On orio 
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Notes from the 

Editor 



HOW GOOD ARE ELECTRONIC KITS? In conversations with my ' ' non-electron- 
ic' ' friends, the topic frequently swings over to electronics — ■ 
particularly hi-fi and ham radio. Since I'm tagged as an old-timer 
in these fields, I bear the brunt of answering many questions of a 
technical or semi-technical nature. Frequently asked questions go 
something like this: ''Ollie, what about these electronic kits? 
Are they what they're cracked up to be?'' As a solder-scarred 
veteran of kit design and builder of many popular and new kits 
advertised in this magazine, I feel I know the kit situation from 
both sides of the fence. 

From the kit designer's point of view, his job is complicated by 
the fact that he must consider *' tolerance' ' of parts he will be 
working with and the technical level of the people who will be 
building his kit. He knows that most resistors and capacitors will 
range within 20% of their marked values. This means that in a 
design that calls for a 10,000-ohm resistor, the circuit must 
perform even when the resistor varies in value from 8000 ohms to 
12,000 ohms. The designer must produce a unit which is so non- 
critical that the average person can put it together and expect 
top-quality results even though the individual components are off 
specification by as much as plus or minus 20%. 

The designer must also consider the inexperienced kit builder. 
There's no point in using circuits where the distributed capaci- 
tance of the wiring is critical when some kits are going to be wired 
neatly and others will end up looking like rats' nests. Consequent- 
ly, the design of the unit must be flexible enough to allow for any- 
thing short of a wrong connection being made. 

Personally, in my thirty years of growing up with the kit industry, 
I can recall very few finished kits (of reputable suppliers) that 
failed to live up to advertised specifications. The great majority 
of the kits I have built have actually surpassed their advertised 
specifications. This is no doubt due to the fact that most kits 
are rated conservatively. 

What this conservative rating means to the prospective kit builder 
is that he has the percentages in his favor. Barring outright 
wiring mistakes or a defective component, the home constructor 
can expect to produce a kit-built unit which will at least equal 
the manufacturer's specifications. And, with careful attention 
to good soldering and wiring techniques, he will in many cases be 
rewarded not only with a sense of personal satisfaction and pride 
of ownership, but also by a unit which performs even better than 
the manufacturer claimed. 
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/ These men are getting practical training in tf£VV Shop -Labs of 



ELECTRICITY 



ELECTRONICS 

ON REAL 




Motors — Generators 
—Switchboards- 
Controls— Modern 
Appliances- 
Automatic 
Electronic 
Control Units 



TELEVISION 




COYNE 

in Chicago— prepare for today's TOP OPPOR- 
TUNITY FIELD. Train on real full-size equip- 
ment at COYNE where thousands of successful 
men have trained for over 60 years— largest, 
oldest, best equipped school of its kind. Profes- 
sional and experienced instructors show you 
how, then do practical jobs yourself. No pre- 
vious experience or advanced education needed. 
Employment Service to Graduates. 
START NOW — PAY LATER— Liberal Finance and Pay- 
ment Plans. Part-time employment help for students. 
GET FREE BOOK— "Guide to Careers" which describes 
all (raininR offered in ELECTRICITY and TELE- 
VISION-RADIO ELECTRONICS— no obligation; 
NO SALESMAN WILL CALL. 



Coyne Electrical School, 1501 W, Conareis Parkway 
Chartered Not For Profit • Chicago 7, Dept. 89-EC 



RADIO ELECTRONICS 



ON REAL 

TV Receivers— 1 
Black and White | 
and Color , 
AM-FM and ■ 
Auto Radios | 
Transistors ■ 
Printed Circuits J 
Test Equipment I 
I 
I 



MAIL COUPON SSd^'sVJ^low 



, III. 




COYNE ELECTRICAL SCHOOL 
Dept. 89-2C — New Coyne Building 
1501 W. Congre»» Pkwy., Chicago 7, 

Send BIG FREE book and details of all the training 
you offer. However, I am especially interested in: 
□ Electricity □ Television □ Both Fields 



Name- 



City. 



_State 



COYNE offers 
LOW COST -*|G 10 i» 

f!l* M Spare Time AT HO 



| Training in 

Spare Time AT HOME 




The future is YOURS in TELEVISION! 
A fabulous field— good pay— fascinating work — a 
prosperous future in a good job, or independence in 
your own business! 



Send Coupon ot write to add tew below 
fotFtee Book 



Coyne brings you MODERN-QUALITY Television Home Train- 
ing; training designed to meet Coyne standards at truly lowest cost 
— you pay for training only — no costly "put together kits" Not an 
old Radio Course with Television "tacked on." Here is MODERN 
TELEVISION TRAINING including Radio, UHF and Color TV. 
No Radio background or previous experience needed. Personal 
guidance by Coyne Staff. Practical Job Guides to show you how to 
do actual servicing jobs — mate money early in course. Free Life- 
time Employment Service to Graduates. 



and full details, 
including easy 
Payment Plan. 
No obligation, no 
salesman will call. 




.. j CQY N E ,_ 

CHARTERED AS AN EDUCATIONAL INSTITUTION 
NOT FOR PROFIT 

1S01 W. Congress Parkway • Cklcago 7, Dept 89-H2 




-fit! lint 



8. W. COOKE, Jr.. Prttltfent 

Coyne-th* Institution behind this train- 
ing . . . the largest, o/<fjs( best equipped 
rttidcntial tchool e\f it* kind. Founded i £99. 



COYNE Television 
Home Training Division 

Depf. 89-H2, New Coyne Building 

1501 W. Congress Pkwy., Chicago 7, HI. 

Send Free Book and details on how I can get 
Coyne Quality Television Home Training at 

low cost and easy terms. 

Na me , . 

A ddress 

City 
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microphonics, 
hum.,. f 
noise 

in a high-p 
dual triode 




the 



Amperex 



A PLUG-IN 
REPLACEMENT FOR THE 12AX7 
MICROPHONICS: 

Negligible in amplifiers requiring an 
input voltage of at least 50 mv for an 
output of 5 watts. No special precau- 
tions against microphonics necessary 
even though the tube is mounted in 
the near vicinity of a loudspeaker with 
5% acoustical efficiency. 

HUM AND NOISE LEVEL: 

Better than —60 db relative to 50 mv 
when the grid circuit impedance is no 
greater than 0.5 megohms (at 60 cps), 
the center tap of the heater is grounded 
and the cathode resistor is by-passed 
by a capacitor of at last 100 mfd. 

OTHER Amperex TUBES FOR 

HIGH-FIDELITY AUDIO APPLICATIONS: 
EL84/6BQ5 9-pin power pentode; 17 W PP 
6CA7/E134 High-power pentode; 100 W PP 
EF86/6267 Low-noise high-/x pentode 
ECC81/12AT7 Low-noise medium-/* dual triode 
ECC82/12AU7 Low-noise low./x dual triode 
ECC85/6AQ8 High-^ dual triode for FM tuners 
GZ34/5AR4 Cathode-type rectifier; 250 mo. 
EZ80/6V4 9-pin rectifier; cathode; 90 ma. 
EZ81/6CA4 9-pin rectifier; cqthode; 150 mo., 
At All Leading Electronic Parts Distributors 



ELECTRONIC CORP. 

230 Puffy Ave., HicksvillV, Long Island, N.Y 




From a Russian Ham 

■ Greetings from Russia to all the readers of 
Popular Electronics. A 21-year-old engineer in 
the milk industry, I must confess that much of 
my spare time is spent on my favorite hobby, ham 
radio. I fust became interested in hamming back 
in 1954, and alter studying Morse Code at the 
Moscow Central Radio Club. I received my license 
towards the end of 1955. Since that time I have 
made many warm friends through ham radio 
contacts. 

In 1958 I joined the Radio Society of Great 
Britain. At that time I had a policy disagree- 
ment with the Moscow Central Radio Club and 
organized a radio club in my own district of Mos- 
cow. I am now chairman of this club, which has 
its own radio station. We have made a good 
reputation for ourselves in the short period of 
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time we have been active. I hope the boys in 
America will be QSO'ing us soon. 

My home station rig at present consists of a 
VFO-controlled transmitter with an input of 40 
watts. My receiver is a seven-tube superhet. 

I want to thank Popular Electronics for tins 
opportunity to say hello to American hams and 
DX'crs, and I send you all my best wishes and 
hopes for good DX'ing. Till we meet on the air 
somedav, 73, 

Eucene W. Ken, U A3GI/U A3 PE 1 A 
Moscow, U S S R. 

VTVM Calibration 

■ Recently I replaced the rectifier tube in my 
VTVM and decided to recalibrate the instrument. 
After referring to ''Check Your A C. Calibration'' 
(August 1958 issue), I built the device and tried 
it out. However, when I measured (he d.c. volt- 
age across points C and D, I found it to be very 
low. 

A little reflection made me realize what was the 
trouble: a YTYM will not measure pulsating d.c. 
and the small capacitor called for did not filter 
the d.c. adequately. The substitution of a 200-/4. 
capacitor in its place cured the trouble completely; 

Always say you saw it in— POPULAR ELECTRONICS 
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LET RCA TRAIN YOU 
IN ELECTRONICS 

RCA Institutes celebrates Fifty Years of Electronic 
Training by introducing its newest Home Study Course . . » 

ELECTRONICS FOR AUTOMATION 

. . . Now you have four comprehensive courses for your 
electronic training . . . from basic electronic theory to the more 
advanced principles of color TV and Automation. 




Send for our 
64 page Home 
Study Catalog 

FREE 




RESIDENT SCHOOL offers 
Technical Institute and Vo- 
cational School Courses in 
Electronics. Day and Eve- 
ning classes start 4 times 
each year. Resident School 
Catalog sent free an request. 

ANOTHER WAY RCA 
SERVES EDUCATION 
THROUGH ELECTRONICS 
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Practical work with the very first lesson. Pay-as-you-learn. 
You need pay for only one study group at a time. 



RCA INSTITUTES, Inc 



- Home Study School, Dept. PE-119 

A Service of Radio Corporation of America 

350 West Fourth Street, New York 14, N. Y. 

Without obligation, send me the FREE catalog of Home Study Courses. No 



Nome 

Addres! 

Cry. 



Zone. .... State. 



Korean Yets! Enter Discharge Date. 

CANADIANS — Take advantage of these same RCA courses at no 
additional cost. No postage, no customs, no delay. Send coupon tO: 

RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec 

To save lime, paste cowport en postcard. 
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Kow pay a //ff/e more /or 
lfoca///?e Citizens Band Radio but 

YOU GET A LOT 
MORE PERFORMANCE! 




The real worth of equipment is 
measured by its performance— 
and that's where Vocaline's ED- 
27 Commaire outdistances them 
all. Compare Commaire's super- 
lative features with competitive 
equipment. It makes sense to 
spend a little more to get so 
much morel 



Model ED-27 
$179.50 each 




Crystal-controlled— double con- 
vers/on superhef rodyne. Selec- 
tivity: ±5 kc at points 6 db 
down. Sensitivity: 0.1 mv. 
Audio output— 4.5 watts! 




A squelch that really works!... 
Combines with exclusive noise 
suppression to assure complete 
silence in stand-by. 




Assures service-free, reliable 
operation. 




5 watts input, 3 wafrs outputl 



Plus unmatched audio circuitry to make this the best- 
performing class D radio on the market. .. unequalled 
for range, signal-to-noise ratio, audio fidelity and 
dependability. 

Supplied with microphone with coiled cord, hanger, 
universal mount. 2 models-115 VAC and 12 VDC; 115 
VAC and 6 VDC. 



WRITE FOR COMPLETE DATA 
Comrolre Dept. B* 
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COMPANY O P AMERICA. INC. 
OLD 6AYBRQQK CONN. 



Letters 



(Continued from page 10) 



I am passing this information along as other 
readers may have had the same difficulty I did. 

Irvin B. Rea 
Mt. Morris, N. V. 

"Side-Swiper" Swap? 

■ Can any of your readers tell me where I can 
get one of the old-time telegraph keys called a 
"side-swiper"? This key did not work like the 
ordinary key used on c.w., and it was not a bug 
key. It had contacts on each side, and the lever 
was in the middle — the key was operated from 
side to side. It was popular in the 1920's and early 
1930's. If anyone has an old ''side-swiper" lying 
around, please write me. Maybe we can work 
out a swap. 

David A, Crowley, Sr., W2FFR 
14 Smith St. 
Elizabeth 4, N. J. 



Museum Item? 

■ Could you tell me 
if the old Brunswick 
radio, Model S-14, 
with hand-blown 
tubes, is worth any- 
thing ? 

Glenn 

KlJRZENKNABE 

Camp Hill, Pa. 

Not to us! Would 
anyone else be in- 
terested? 



Wireless Microphone Transistor 

■ Just as I got all hepped up to build the wire- 
less microphone described in your August issue, 
I found that none of my catalogs carried the 
2N112 transistor indicated on the schematic dia- 
gram. Is there another transistor I can use in this 
circuit ? 

Steve Baker 
Greencastle, Ind. 

// you can't lay hands on a 2N112, either the 
RCA 2N140 or the Raytheon 2N484 will work 
satisfactorily in the wireless microphone. 

Back Copies 

■ Over the past four years I have accumulated 
numerous copies of Popular Electronics. Now 
I find that I am forced to dispose of them. Rather 
than throw these valuable magazines away, I 
would like to give them to a school or radio club. 
They can be had for the cost of mailing. 

M. C. Wood, Jr. 
S018 Danbury Drive 
Norfolk 3, Va. 

Calling All CB'ers 

■ For two years I have been reading your mag- 
azine from cover to cover, and I was especially 
pleased to see your "On the Citizens Band" col- 
umn. For a long time now, I have considered the 
possibility of having an organization for Citizens 
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BIG JOB BOOM FORECAST! 



Can You Get Ready in Time? 



All metals. Business services. 
Natural gas and oil. Paper prod- 
ucts. On the other end of the 
scale, employment may lag in 
agriculture and leather. Check 
the trends in your field. Are you 
prepared to switch, if necessary? 

GETTING YOURSELF 
READY— NOW 

All the experts agree: Educa- 
tion, skill, specialized training 
will net the greatest rewards in 
the coming boom. The time you 
spend improving yourself is per- 
haps the wisest investment you 
can make right now. Your future 
success and happiness could 
hinge on your mastering a cer- 
tain subject or acquiring a spe- 
cial skill. But there are obstacles. 
You may have a family to sup- 
port. Or a job to hold clown. You 
may feel you're too old to learn. 

HOW I.C.S. CAN HELP YOU 

For the man who can take 
his training hard and fast— 
without time off from his job 
or heavy expense— I.C.S. offers 
real advantages. A total of 259 
courses to choose from (see par- 
tial list below). A spare-time 



Right now job opportunities are 
tight all along the line. Econo- 
mists now predict a period of 
mild ups and downs. Look for 
the "big break" to come in the 
next three years, they say. That's 
when good jobs will open up as 
never before. And men who are 
preparing themselves now will 
ride the crest of the boom. 

DARK OUTLOOK FOR 
UNSKILLED WORKERS 

Those with little or no train- 
ing will find the going tough. 
Fewer openings. More competi- 
tion for existing jobs. The tide 
is against the unskilled worker. 
It's getting stronger. Nor will 
the boom help. The new oppor- 
tunities will go first to the 
skilled, next to the semi-skilled. 

BIGGEST DEMAND IN 
THESE FIELDS 

What's ahead? According to 
the best estimates, here are the 
industries due for the sharp- 
est employment rise: Heavy 
transportation equipment. Me- 
chanical, electrical, chemical, 
aeronautical and highway en- 
gineering. Industrial electronics. 

Accredited Member, 

For Real Job Security-Get an I. C. S. Diploma! L C. S., Scranton 15, Penna. 

National Home Study Council 



method that lets you progress 
as rapidly as you're able. Up- 
to-date, authoritative text ma- 
terial. Thorough, personalized 
instruction. Industry-recognized 
diploma to graduates. I.C.S. is 
the oldest and largest school ac- 
credited by the Accrediting Com- 
mission of the National Home 
Study Council. Its long list of 
successful graduates reads like 
"Who's Who." 

Can you be ready for the next 
job boom? You can if you act 
quickly. Your first step: mark 
and mail the coupon below. 
What you do right this minute 
may determine how you make 
out in the coming boom ! 



THREE FREE BOOKS TELL 
HOW TO MEET NEXT JOB BOOM 

Get the details on the fields that 
offer the best jobs in the immedi- 
ate future. Get these three valu- 
able books free-(l) "How to 
Succeed"— pocket-size guide to 
advancement, (2) Sample lesson 
(Math.) demonstrating the I.C.S. 
method, (3) Opportunity catalog 
on the subject you check in the 
coupon. Just mail the coupon. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX 87622K, SCRANTON 15, PENNA 

Without cost or obligation, send me "HOW to SUCCEED" and the 
ARCHITECTURE AVIATION 

and BUILDING □ Aero-Engineering Technology 

CONSTRUCTION □ Aircraft & Engine Mechanic 

□ Air Conditioning BUSINESS 

□ Architecture □ Accounting 

□ Arch. Drawing and q Advertising 
Designing □ Business Administration 

□ Building Contractor □ Business Management 

□ Building Estimalor □ Cost Accounting 

□ Carpenter Builder □ Creative Salesmanship 

□ Carpentry and Millwork □ Managing a Small Business 

□ Carpenter Foreman □ Professional Secretary 

□ Heating □ Public Accounting 

□ Painting Contractor □ Purchasing Agent 

□ Plumbing q salesmanship 

□ Reading Arch. Blueprints p Salesmanship and 

ART Management 

□ Commercial Art □ Traffic Management 

□ Magazine llius. CHEMICAL 

□ Show Card anc □ Analytical Chemistry 
Sign Lettering □ Chemical Engineering 

□ Sketching and Painting □ Chem. Lab. Technician 
AUTOMOTIVE □ Elements of Nuclear Energy 

C Automobile □ General Chemistry 

□ Auto Body Rebuilding □ Natural Gas Prod, and Trans, 
and Retinishin* □ Petroleum Prod and Engr. 

□ Auto Engine Tuneup □ Professional Engineer (Chem) 

□ Auto Technician □ Pulp and Paper Making 



opportunity booklet about the field 
CIVIL 

ENGINEERING 

□ Civil Engineering 

□ Construction Engineering 

□ Highway Engineering 

□ Professional Engineer (Civil) 

□ Reading Struc. Blueprints 

□ Sanitary Engineer 

D Structural Engineering 

□ Surveying and Mapping 
DRAFTING 

□ Aircraft Drafting 

□ Architectural Drafting 

□ Drafting & Machine Design 

□ Electrical Drafting 

□ Mechanical Drafting 

□ Sheet Metal Drafting 

□ Structural Drafting 
ELECTRICAL 

□ Electrical Engineering 

□ Elec. Engr. Technician 

□ Elec Light and Power 

□ Practical Electrician 

□ Practical Lineman 

□ Professional Engineer (Elec) 
HIGH SCHOOL 

□ High School Diploma 



Name 

City 

Occupation- 



(Partial list of 258 courses) 

BEFORE which I have marked X (plus sample lesson): 

□ Good English □ Industrial Electronics 

□ High School Mathematics □ Practical Radio-TV Eng'r'g 

□ High School Science □ Practical Telephony 

□ Short Story Writing □ Radio- TV Servicing 
LEADERSHIP . . antir , 

□ Industrial Foremanship ^ RA LROAU 

□ Industrial Supervision □ Car Inspector and A.r Brake 

□ Personnel-Labor Relations g Pjese Electrician 

□ Supervision □ P'«" f a " d Fireman 

□ Diesel Locomotive 

MECHANICAL 

and SHOP STEAM and 

□ Diesel Engines DJ E SEL POWER 

□ Gas-Elec. Welding □ Combustion Engineering 

□ Industrial Engineering D Power P | ant Engineer 

□ Industrial Instrumentation Q stationary Diesel Engr. 

□ Industrial Metallurgy D stationary Fireman 

□ Industrial Safety 

□ Machine Shop Practice TEXTILE 

□ Mechanical Engineering a carding and Spinning 

□ Professional Engineer (Mech) a Cotton Manufacture 

□ Quality Control □ Cotton Warping and Weaving 

□ Reading Shop Blueprints Q Loom f, xm Technician 

□ Refrigeration and n Textile Designing 

Air Conditioning □ Textile Finishing & Dyeing 

□ Tool Design □ Tool Making q Throwing 
RADIO, TELEVISION □ Warping and Weaving 

□ General Electronics Tech. □ Worsted Manufacturing 



_Age_ 



_Home Address. 



Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., Montreal. 
-Canada. . . . Special low monthly tuition rates to members of the U. S. Armed Forces. 
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Letters (Continued from page 12) 

Band operators. With the addition of the 11- 
meier hand to the Citizens Band, I believe that 
such a club is practically a necessity. 'I would 
like to hear from any readers who would be in- 
terested in such a club. 

Yale Tareski 
P. O. Box 202 
Bottineau, X. D. 

SWL Report 

■ Although I have been an avid SWL for a year, 
I only recently became aware of your excellent 
magazine, I also am interested in ham radio but 
as yet have not gone very far in that direction. 

At present I am rather limited by apartment 
space as well as by equipment. My receiver is a 
Knight "Space Spanner with a single-wire anten- 
na that is looped around a double window frame 
in my living room. However, this arrangement has 
enabled me to log transmissions of from good to 
excellent readability and strength from 24 coun- 
tries on six continents. My favorites are; Deutsche 
Welle, Cologne, Germany (my XYL is from Ger- 
many) ; Radio Berne, Switzerland; the BBC; and, 
to an extent, Radio Moscow, My prize receptions 
are from Melbourne, Australia and Radio Peking, 
China (with reception from Peking at R-5, S-S in 
January 1959; this was a one-time reception only). 

The majority of my listening is on the 19-, 25-, 
and 31 -meter bands, with 25 meters preferred. 
Thirty-one is usually good also except that in the 
evenings Radio Canada's strong signal overpowers 



much of the band on my simple receiver. As for 
QSL's, until just lately I hadn't gone after them 
much but now I have my first one from Radio 
Rome. 

Frank S. Koteles 
Muskegon Heights, Mich, 



Multi-Purpose Tracer 

■ After constructing the "Simple A.F.-R.F. Signal 
Tracer" described in your July issue, I discovered 
that this gadget is really a multi-purpose device. 

I have successfully used it as a crystal set by 
connecting an antenna to the probe, a good ground 
to the clip, and hooking in a tuned circuit across 
the two. The tracer can also be used as a private 
listening unit if you connect the output of a crystal 
or ceramic phonograph cartridge to the input leads. 

By the way, I have found that the switch used 
to cut the diode in and out of the circuit is not 
necessary since leaving it permanently connected 
apparently does not affect its operation in checking 
out audio circuits. 

Have no more time for words now; I'm going to 
try and figure out more uses for this simple but 
versatile instrument. 

Louis Phillips, KN9SPD 
Kokomo, Ind, 

That's the way to use the old noggin, Louis, If 
you can devise some more applications for the 
tracer, let us know — maybe we can go into busi- 
ness together! — SOi— 




r 



SELF-CONTAINED 90W TRANSMITTER, BANDSWITCHINC 10-80 METERS 
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MODERN NEW 
"LOW LOOK" 



75 watt meter indication for Novice use. 
Provision for antenna changeover relay. 
Modified grid. block keying for maximum safety 
(cathode keying with VFO>. 

Provision for Plate or Screen modulator input by simple plug-in. 
No modification necessary to add Glohe VFO or Modulators. 
Built-in power supply. High quality choke input filter circuit. 
All cabinet edges rolled - no sharp edges. 

Compact construction lends itself to vacation or Field Day use. 
Novel 3-color diagrams simplify kit construction. 



The Globe Chief Deluxe truly lives up to its 
name! Gracefully styled with the new "low 
look" cabinet of pleasinp proportions and a 
tastefully designed panel, its smart, modern 
appearance is second to tiune. Improved circuitry 
and new components provide outstanding per- 
formance for the advanced amateur or the novice. 
Appearance and performance add up to value that 
cannot be matched anywhere. Improvements in- 
clude a new 1300 mm I'd loading capacitor for 
continuous variable loading on all bands and for 
improved TV I and harmonic suppression, select- 
able keying (grid-hlock or cathode) ; all Globe 
Accessories such as a VFO, .screen or plate 
modulator may be plugged in without modifica- 
tions; internal control for antenna relay; all 
switching functions performed by rotary switches 
— no unsightly or hard-to-usc slide switches. 
Standard coaxial antenna fittings. This adds 
up to unsurpassed Quality and value. Kit con- 



tarn: 



pre-punched 
complete mam 
: 15l4xt»KxIli, 



•has.sis, all parts and tubes, 
al for easy assembly. Com- 
Shipping 



eight: 31 lbs. 




3417 W. BROADWAY 
"*C0UNCll BlUfFS. IOWA 



AVAILABLE FROM YOUR DISTRIBUTOR OCTOBER 1 
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HOBBYISTS: 



For you, the hobbyist, the Age of Space is the door to real 
opportunity, and your hobby is the key if you back it up with 
sound training. Here's the answer: train in the U.S. Air 
Force. Nowhere else will you find so broad and complete a 
range of Space Age specialty training. In the Air Force, the 
Age of Space is now. Day to day, Airmen work in rocketry, 
jet propulsion, guided missiles, advanced electronics and allied 
fields. Make your hobby your career. For full details, see your 
local Air Force Recruiter, or mail the coupon now. 




MAKE YOUR 
HOBBY THE 
KEY TO A 
REAL FUTURE 
IN THE NEW 
GE OF SPACE 




T 

IN THE 
U.S. AIR 
FORCE 
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"PHOTOTUBES" edited by Dr. A. Schure. 
Published by John F. Rider Publisher, 116 
West 14th St., New York 11, N. Y. 96 pages. 
Soft cover. $1.80. 

This little book is the 33rd volume in 
the Rider Electronic Technology series. 
Like others in this 
series, it packs a lot 
of information into a 
limited space. Going 
beyond the fundamen- 
tal principles of photo- 
tubes covered in an 
earlier volume, the 
text delves into the 
concept of the quan- 
tum theory, luminous 
intensity and flux, 



PHOTOTUBES 




threshold frequency and wavelength, color 
sensitivity of photomaterials, phototube 
structure, layer emission, and many other 
subjects which pertain to photoelectricity. 

^ ^ 

"TELEVISION ANTENNA HANDBOOK" 

by Jack Darr. Published by Howard W. 
Sams and Co., Inc., 2201 East 46th St., 
Indianapolis 6, Ind. 248 pages. $3.95. 

Not many people possess the credentials 
necessary for writing a book on the subject 
of television antennas. One of the few that 
do is Jack Darr. A frequent contributor to 
Popular Electronics and other electronics 
periodicals, Mr. Darr has a well-deserved 
reputation as a writer who can transmit in- 
formation and still inject wit and humor 
into everything that comes from his type- 
writer. He is also constantly in touch with 
the practical side of electronics through 
his TV repair shop in the thriving little 
community of Mena, Arkansas. 

In this book, Mr. Darr thoroughly covers 
the subject of antenna maintenance and in- 
stallation, and is particularly concerned 
{Continued on page 20) 
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preamp- 






amplifier 
you'll ever 
have | k 
to buy ■ ^ 







a 40-watt stereo 
preamp-amplifier 
in kit form 
for only 

$79.95 
by 



also available 
factory wired 
SA-40W . .$129.95 



QESSGJis the kit division of PRECISION 

Apparatus Co., Inc., world famous manufacturers 
of laboratory electronic instruments for over a 
quarter century. 

The new PACO Model SA-40 offers you greater 
reserve power capacity than any other preamp- 
amplifier in its category. Its exceptional circuit de- 
sign assures highly stable performance with ex- 
tremely low distortion. And... the SA-40 provides 
maximum flexibility in any stereophonic high fi- 
delity system present or contemplated. 



COMING SOON! 




Model ST-45 
AM/FM Stereo Tuner Kit 
matching companion 
tor the SA-40 



outstanding specifications: 

POWER OUTPUT: 20 watts per channel, 40 watts total 

RESPONSE: 30 cps to 90 Kc ± 1 db 

DISTORTION: 

Harmonic — less than .2% at 20 watts per channel 
less than .1 % at 10 watts per channel 

Infcermodulation — less than 1% at full rated output 
FRONT PANEL CONTROLS: 14 controls including 

separate bass and treble controls 
POWER SUPPLY: Silicon diode, low impedance for 

minimum distortion 
EXTERNAL DESIGN: gold and satin black hooded case 

with panel illumination and satin gold panel 



At leading electronic parts distributors and wherever 

good sound is sold. 

For complete information, write to: 

ELECTRONICS COMPANY INC. 

70-31 84th Street, Glendale 27, Long Island, New York 

Export: Morhan Exporting Corp., 458 B'way, N. Y. 13, IN. Y. 
Canada:Atlas RadioCorp., 50 Wingold Ave. .Toronto 19, Ont. 
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EARN MORE MONEY... GET INTO 

\ TELEVISION 

ELECTRONICS- RADIO 



Learn ALL 8 PHASES in ONE MODERN HdME-STUDY COURSE 

At Home — In Spare Time 



YOU GET ALL THIS NEWEST 
PRACTICAL EQUIPMENT 

• Pars to biild a modern TV set. including 
all tubes plus a large screen Picture Tube 

• Parts to biild a powerful Superhet Receiver, 
standard broadcast and short wave 

• Paris to conduct many experiments and build 
Continuity Checker, RF Ocillator, TV Circuits, 
Audio Oscillator, TRF Receiver. Signal Generator 

• A Valuable Professional Multitester 






YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES 



1. TELEVISION, INCLUDING COLOR TV 

2 RADIO, FM AND AM 

3. INDUSTRIAL ELECTRONICS 

4. SOUND RECORDING AND HI FIDELITY 



5. PREPARATION FOR FCC LICENSE 

6. AUTOMATION 

7. RADAR AND MICRO WAVES 

8. COMMUNICATIONS 



YOU ARE NEEDED IN THE TELEV1SIOH-ELECTRONICS-RADIO INDUSTRY! 

You can build a secure future for yourself if you get into Elec- 
tronics NOW! Today's shortage of trained technicians creates 
tremendous opportunities. National Schools Shop-Method trained 
technicians are in constant and growing demand for high-pay jobs 
in Broadcasting and Communications, Electronic Research, Serv 
icing and Repair, and many other branches. 



— many other materials and services 

— consultation privilege with our 
qualified staff, and Graduate Em- 
ployment Service. EVERYTHING 
YOU NEED ior outstanding success 
in Electronics. 



Let National Schools, a Resident 
Technical School for over 50 years 
train you for today's unlimited op- 
portunities in electronics! Our Shop 
Method trains vou to he a MASTER- 
TECHNICIAN. Completely up to 
date, developed by experienced in- 
structors and engineers, your Tele- 
rama Course will tench you all phases 
of the industry quickly, clearly and 
correctly. You can master the most 
modern projects, such as Color TV, 
printed circuits — even prepare for 
ECC License without taking a special 



course. You can handle sales, servic- 
ing, manufacturing, or make good 
money in your own business. SEND 
FOR FACTS TODAY! 
EARN AS YOU LEARN. Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. 

YOU GET EVERYTHING YOU NEED — 

Clear, profusely illustrated lessons, 
shop-tested manuals, modern circuit 
diagrams, practical job projects — all 
the valuable equipment shown above 



RESIDE 
to- ^.Ai 





NATIONAL SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1 90S 
IOS ANGELES 37£C«ffiORNIA 



GET FAST SERVICE — MAIL NOW TO 



NATIONAL SCHOOL5, DIPT. R2G-119 

4000 S- FIGUEROA ST. 
IOS ANGELES 37, CALIF. 

Hush fiee TV- Kadio "Opportunity" Bool and sampfe 
lesson. No salesman will call. 



APPROVED FOR G.I. TRAINING 



NATIONAL SCHOOLS 

4000 S. FIGUEROA ST., IOS ANGELES 37, CALIF. 
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kniaht-kits make the 

^» A PRODUCT OF ALLIED RADIO 



Big News 




see them in 1960 catalog 

THE WORLD'S LFADINO ELECTRONIC SUPPLY GUIDE 



See these and scores of other great knight-kits 



Y-731 Deluxe FM-AM Stereo Hi-FI 
Tuner (Multiplex add-in) $87. SO 
only $5 down 




Y-712 Custom Superhet Citizen's 
Band Transceiver $79.95 
only $5 down 




Y-608 Lab AC VTVM with Auto- 
matic Range Selection $99. SO 
only $5 down 



Y-611 Lab DC 
Scope with Trig- 
gered Sweep and 
Plug-in Vertical 
Preamps (less 
Preamps) $285.00 
only $10 down 




Y-773 Super-Value 20-Watt 
Stereo Hi-Fi Amplifier $44.50 
only $2 down 




£.:oocco 



T-400 400-Watt Transmitter (AM and 
SSB add-Ins available) $395.00 
only $10 down 




Y-708 1000 Ohm/Volt 
Pocket Volt-Ohm-Mllll- 
ammeter $9.95 



G-30 Amateur Grid Dip 
Meter (1.5-300 mc) $22.95 
only $2 down 




Y-711 Ammeter-Voltmeter for 
Cars and Boats $10.75 




[KEVi LOWEST TERMS 

Only $5 (0f 18SS) 

Lers up to $200; up 
on orders u H 
to 24monthsto pay - F^t 

na ndr,n 9 -no red tape. 



there's a money-saving knight-kit for every need 

SEE PAQE AFTER PAGE OF FASCINATING KITS, INCLUDING; 



HI-FI KITS 

Stereo Deluxe Preamp 
60-Watt Stereo Amplifier 
Stereo Control 
25-Wart Amplifier 
18-Watt Amplifier 
12-Watt Amplifier 
FM-AM Tuner 
FM Tuner 
Speaker Systems 
and others 



HOBBYIST KITS 

"Span-Master" Receiver 
"Space-Spanner" Receiver 
"Ranger" Radios 
"Ocean Hopper" Radio 
Clock-Radio 
Radio-Intercom 
5-Transistor Portable 
2-Translstor Pocket Set 
2-Wa> Intercom 
Electronic Lab Kits 
Photoelectronic System, 
and many others 



INSTRUMENT KITS 

DC VTVM 

Volt-Ohm-Milliammeters 

5' Oscilloscopes 

Tube Checkers 

RF Signal Generator 

Signal Tracer 

Audio Generator 

Sweep Generator 

Battery Eliminator 

Capacity Checker 

Transistor Checker 

R/C Tester, plus many others 



sold exclusively by 



ALLIED RADIO 



J 8 
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the Best News in electronic kits for 1960 



world's easiest-to-build kits 



BUILD THE BEST 



/ 




Y-774 Deluxe 40-Watt Stereo Am 
plifief (with Center Channel) $79.50 
only $5 oown 




R.100 Amateur Communica* 
tions Receiver (Hi-gain, with 
built-in 0-Mult pi er $104.50 
only $5 down 




Y-713 Citizen's Band 
Transceiver $39.95 
only $2 down 




AMATEUR KITS 

50-Watt Transmitter 

Self-Powered VF6 

100 kc Crystal Calibrator 

RF "Z" Bridge 

Code Practice Oscillator 



Pioneers in the development of the world's finest electronic kits 

_^ g ^j^^^gSg± j,J-fic=^= =L our 39th year 
THE WORLD'S LARGEST ELECTRONIC SUPPLY HOUSE 



WUh the excl ^ive knight-kit 

w WE REFUND YOUR MON 

only knight-kits have 
"CONVENIENCE ENGINEERING" 

for easiest building... no previous 
electronic experience needed 

Exclusive In Knights-Kits, "convenience engineering" j 
means special attention to every detail: resistors 
are carded and numbered for easy selection . . .all 
parts and hardware are packaged In clear plastic 
bags for easy identification... wire is precut, 
stripped, tinned and color-coded to save time... 
special printed circuitry is used to eliminate 
complex wiring. ..all parts are top premium 
quality .you get everything —even the solder! 
Finally, Knight-Kit instructions are clear as 
crystal; step-by-step procedure and wall-sized 
picture diagrams make assembly a marvel of 
simplicity. Your final reward is proud 
enjoyment of the superior performance 
designed into your Knight-Kit. 



FREE send for the value-packed 
I960 ALLIED CATALOG 

Write for the 1960 ALLIED Catalog featuring the 
complete KNIGHT-KIT line— see the big news in 
electronic kits— get this leading Buying Guide for 
everything in Electronics. Send for your FREE copy. 



ALLIED RADIO CORP., Dept. 163-L9 
100 N. Western Ave., Chicago 80, III. 
□ Send FREE 1960 ALLIED Catalog 
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Bookshelf {Continued from page 16) 

with the "how-to-do-it" aspect. Practically 
every antenna problem is discussed in de- 
tail, with the different solutions for each 
one being pointed out. The book is really 
loaded with worthwhile information and is 
highly recommended as a reference guide 
for TV service technicians, 

» O O 

"TRANSISTORS IN RADIO, TELEVISION 
AND ELECTRONICS" by Milton S. Kiver. 
Second Edition. Published by McGraw-Hill 
Book Co., Inc., 330 West 42nd St., New 
York 36, N. Y. 424 pages. $7.95. 

In the three years since this book first 
appeared, there have been enough changes 
in transistor manufacture and application 
to warrant the new edition. As the book is 
written for the technician, emphasis is on 
practical transistor application in radios, 
television receivers, and other electronic 
circuits. The many schematic and pictorial 
diagrams help the reader to understand 
the text. Of special interest are detailed 
chapters on servicing transistor equipment, 



experimenting with transistors, and design- 
ing transistor amplifiers. This is one of the 
best books on transistors at the intermedi- 
ate level. 



"FROM MICROPHONE TO EAR" by G. 

Slot. Second Edition. Published by the 
Macmillan Co., 60 Fifth Ave., New York 11, 
N. Y. 258 pages. $4.50. 

The basics of audio and hi-fi are covered 
in this book. The author, an engineer at the 
Philips Company in 
Holland, writes in an 
admirably clear and 
concise style. He de- 
scribes the whole proc- 
ess of recording and 
reproducing sound in 
layman's terms. A sec- 
tion on stereo is espe- 
cially good — complete 
with many drawings 
and photos. However, the book has a defi- 
nite European slant and the great major- 
ity of the examples of hi-fi equipment 
discussed are made by Philips. It is doubt- 




WHERE 
THERE'S 
A FINE 
TAPE 

RECORDER.. 





note to 



VIKING 



owners 



To insure optimum recording quality 
with your machine, the recommended 
tape is irish Long Play -601. 
Send for technical bulletin. 

ORR INDUSTRIES INC. 

Opelika, Alabama 
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WEU PAID 

RADIO-TELEVISION SERVICE TECHNICIAN 




Starts You Training 

J.earn-by-Doing" Way • • • 




BIG, COMPLETE KITS 
of PARTS & EQUIPMEN1 

Tohrlj; you \*»tn(ast the practical aids 
of Radio -Television, 
wend you exoertly eng»» 
jfcttP neerfd training kits to 
flHAjL teat and Bnwmble far 
"*j35pP 4T interesting. 

valuable 
(•hop- bench 
practice I 




* * * * This great industry is begging 
for trained men ... to step into good paying jobs 
or a profitable business of their own! Our new 
plan opens the doors of Radio-Television wide to 
every ambitious man who is ready to act at once! 

Men by the thousands. ..trained Radio-Television Service Techni- 
cians ... are needed at once! Perhaps you've thought about entering 
this interesting, top paying field, but lack of ready money held you 
back. Now— just $6 enrolls you for America's finest, most up to 
date home study training in Radio-Television! Unbelievable? No, 
the explanation is simple' We believe Radio- Television must have 
the additional men it needs as quickly as possible. We are willing to 
do our part by making Sprayberry Training available for less money 
down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need. ..to step into a fine job or your 
own Radio-Television Service Business. 

Complete Facts Free -Act Now; Offer Limited 

Only a limited number of students may be accepted on this liberal 
and unusual basis. We urge you to act at once., .mail the coupon be- 
low and get complete details plus our big new catalog and an actual 
sample lesson— alt free. No obligation. ,. no salesman will bother you, 

HOME STUDY TRAINING IN SPARE TIME 

Under world-famous 27-year old Sprayberry Plan, you learn entirety 
at home in spare time. You keep on with your present job and income. 
You train as fast or as slowly as you wish. You get valuable kits of 
parts and equipment for priceless shop- bench practice. And every- 
thing you receive, lessons and equipment alike, is all yours to keep. 

LET US PROVE HOW EASILY YOU CAN LEARN! 

Radio -Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious man can 
afford. Just $6 starts you! Mail coupon today ... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity in store for you! 

SPRAYBERRY Academy of Radio-Television 

1512 W. Jarvls Avenue, Dept. 105-D, Chicago 26, Illinois 



Mail The Coupon Now— No Salesman Will Call 



Sprayberry Academy of Radio-Television 

Dept. 105-D, 1512 W. Jarvis Ave., Chicago 26, III, 

please rush all information on your ALL-NEW Radio-Tele, 
vipton Training Plan. I understand this does not obligate me 
and that no salesman will call upon me. Include New Cat- 
alog and Sample Lesson FREE. 
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MORE 
PICTURE 
POWER 

new 

BLONDER-TONGUE 

e-24 



BOOSTER 




$24 95 



list ^Lr* 

it's a powerful booster 
...or an amplified coupler! 

provides sharp, clear TV pictures on 
1, 2 or more TV sets with on!y 1 antenna 

'straight-thru' circuit provides up to 10 db 
gam as a powerful one-set booster 

'couple-two' circuit provides up to 5 db gain 
(per set) as an amplified two-set coupler 

'straight-thru' circuit and B-T 4-set coupler 
provide no-loss 4-set distribution system 

Employs new frame-grid tube 6DJ8, new 
circuitry to achieve highest signal gain and 
"lower-than-cascode" noise factor. Pro- 
vides full broadband amplification covering 
low and high VHP channels. Features 
"NO-STRIP" 300 ohm terminals for posi- 
tive, electrical connections in seconds. Has 
"on/off" switch. 

Improve TV reception today on 1, 2 or 
more TV sets with a single antenna. 

Available at parts distributors. For details write- 
BLONDER-TONGUE LABORATORIES, INC. 



9 Aliing Street, 



Dept. 

In Canada: Telequipment Mfg. Co., 



PE-I1, Newark 2, N. J. 



Morhan Exporf CorpT, N. Y. 13,Vy%' h^fi 't^Sk^'uS'^ 
verters • master TV systems • industrial TV cameras . FM-AM radios 
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ful that an American book would appear 
that Tailed to discuss high-power amplifiers 
and, in particular, the popular "screen- 
tapped" or "Ultra-Linear" circuit. But in 
the main it is quite a good book, and is 
recommended as an introduction to hi-fi 
and stereo. 

O O €^ 

"BUILDING THE AMATEUR RADIO STA- 
TION" by Julius Berens, W2PIK. Pub- 
lished by John F. Rider Publisher, Inc., 116 
West 14th St., New York 11, N. Y. 128 
pages. Soft cover. $2.95. 

Intended for the Novice or General Class 
ham who is planning to build his own sta- 
tion, this book gives 
plans for putting to- 
gether two different 
amateur stations, each 
comprised of a trans- 
mitter, receiver, power 
supply, control box, 
rack, and antenna. The 
Novice transmitter is a 
15-watt c.w. design, 
and the General Class 
transmitter offers 50 
watts on c.w. and 25 watts on voice. Also 
included are sections describing and ex- 
plaining the many controls and features 
available on commercial amateur radio 
units. 




Free Literature Roundup 

Two indispensable catalogs of electronic 
! equipment are now available from Allied 

Radio and Lafayette Radio respectively, 
i They are the 1960 catalogs, hot off the 
I presses. For your copies, write Allied Radio 
j Corp., 100 N. Western Ave.. Chicago 80, 
j HI., and Lafayette Radio, 165-08 Liberty 

Ave., Jamaica 33, N. Y. 

[ The latest and most complete informa- 
tion on how to solder aluminum is pre- 
sented in a new booklet entitled "Soldering 
Aluminum." Types of fluxes, irons, and 
flames are covered, as are soldering meth- 
ods such as hot plate, dip, furnace, friction, 
glass fiber brush, and ultrasonic methods. 
Copies may be obtained by writing to Rey- 
nolds Metal Co., Dept. PRD-6, Box 2346, 
Richmond 18, Va. 
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get this stereo record bonus. 



when you buy 

your new BELL stereo amplifier 



4 Mercury 
Stereo Records free 
to start your record 
library with this 
Bell Stereo Amplifier 



Now's the time to get that stereo amplifier 
you've always wanted. Make it a Bell ! Because only 
Bell gives you a Stereo Bonus of 4 Mercury 
Stereo Records when you start your stereo system 
with a Bell Stereo Amplifier, 
The four outstanding records shown above 
have been specially chosen from the popular, 
new selections in the Mercury library. 
All big hits. Worth nearly $24.00. 
But it's all yours — absolutely free — 
from your Bell dealer when you buy the 
Bell Model 3030 — a complete 2-channel stereo 
amplifier. Plays stereo records, stereo tape 
and stereo tuner. Rated at 15 watts each channel 
to perform with any stereo speaker system. 

And here's the biggest bonus of all. 
You can get this Bell Stereo Amplifier now 
for only $149.95 complete with cover. See it , . . 
hear it . . . check its features. And while 
you're at your Bell dealer's, see the matching 
Bell Stereo Tuner that makes your 
stereo system complete. 

Bell dealers offer this stereo tape bonus, too! 

Four new attack 7 l / 2 ips Bel Canto Stereo Tapes, 
worth nearly $32.00 as a bonus when you buy any 
li-track BELL STEREO TAPE TRANSPORT. 



131=1—1— Sound Division - Thompson RamoWooldridge Inc. • Columbus 7, Ohio 





In Canada. THOMPSON PRODUCTS, Ltd., Toronto 
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SM-OOOO-TH SENDING 

For s moo th, rhythmical sending with a 
bug at lower speeds, the spacing between 
dots must be increased. Wrap two or three 




layers of solder around the vibrating key- 
ing arm, and then separate the dot-making 



points as far as you can — being careful to 
a\oid "missing." With the key thus weight- 
ed and adjusted, it is possible to send clean, 
crisp code at 5 wpm. — Peter Bama, Wil- 
mington, Calif. 

OBTAINING ODD VOLTAGES 

When you need "non-standard" voltages 
for experiments, don't forget that your 
tube tester is a good source of a.c. from 1 
to 117 volts. All you have to do is solder 
two lengths of test probe wire with clips 
attached to pins 2 and 7 of an octal tube 
base. By running the tapped-off voltage 
through a rectifier-filter system, many use- 
ful values of d.c. voltage can be obtained. — 
Wm. A. Irvin, Tampa, Fla. 

TUBE MANUAL PROTECTION 

If you own a paper-bound tube manual, 
you have probably found that the pages fall 
out after the manual has received a little 
rough treatment. Try clamping it between 
two thin boards, drilling through the "sand- 
wich" with either a hand drill or an elec- 
tric drill, and then putting standard note- 
book rings through the holes. This little 
operation will keep your tube manual's 



r NOW YOU CAN SECURE A 

HIGH SALARIED • ?0P PRESTIGE 
CAREER IN ELECTRONICS 

IN ONLY ONE YEAR! 



ELECTRONICS is the fastest growing industry in America today, creating 
unlimited opportunities for high salaries, with rapid advancement in 
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic 
engineering technicians. 

LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE 
ARMED FORCES send recruiters to visit each graduating class at Bailey 
Tech, offering unusually high starting salaries. 

BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter- 
esting work as technical salesmen, research and development of guided 
missiles, electronic business machines and automatically controlled 
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES. 

UP TO SEVEN TECHNICIANS are needed for every engineer . . . this, plus 
superior training is why Bailey Graduates are being paid more to start, 
and are advancing more rapidly than many men who have spent four 
years in training. 

Resident training is easier and costs less than 
you may think! We provide housing and part- 
time jobs while in school, plus free nation- 
wide employment service for graduates. If you 
want to quickly enter America's fastest grow- 
ing and most exciting industry, write for free 
booklet ... no obligation. 




VETERAN APPROVED 

BAILEY TECHNICAL SCHOOLS 

1625 S.Grand • St. Louis 4, Mo. 



This Minneapolis-Honeywell syst< 
controls hundreds of automatic man- 
ufacturing operations. Experience 
on live equipment is emphasized at 
Bailey and is another reason for the 
tremendous backlog of high pay posi- 
tions waiting BAILEY GRADUATES. 

MAIL TODAY 

Please mail immediately this free booklet without obligation 



i 



Name. 
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BECOME A RADIO TECHNICIAN For Only $22.95 



BUILD 16 RADIO 



Reg. U. S. 



CIRCUITS AT HOME 

All G uaranteed to Work! 

Progressive Radio "Edu-Kit"® 

NOW INCLUDES 
12 RECEIVERS 
TRANSMITTER 
SIGNAL TRACER 
SIGNAL INJECTOR 
CODE OSCILLATOR 



PRACTICAL only 



RADIO 
COURSE 



Unconditional Money-Back Guarantee 



I It is understood and agreed that should I 

the Progressive Radio "Edu-Kit" be returned I 

to Progressive "Edu-Kits" Inc. for any _ 

I reason whatever, the purchase price will be J 

■ refunded in full, without quibble or ques- 

Ition, and without delay. 

The high recognition wh ich Progressive ■ 

"Edu-Kits" Inc. has earned through its many _ 

I years of service to the public is due to its I 
unconditional insistence upon the mainte- 

■ nance of perfect engineering, the highest I 
I instructional standards, and 100°/o adherence I 

to its Unconditional IVIoney-Back Guarantee. . 

* No Knowledge of Radio Necessary | £ e y ^i^^&S&'iSS te'iVWrw! 1 

* No Additional Parts or Tools Needed — 

YDU DON'T HAVE TO SPEND HUNDREDS OF DOLLARS FOR A RADIO COURSE 

The "Edu-Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 
rock-bottom price. Our Kit is designed to tram Radio & Electronics Technicians, making 
use of the most modern methods of home training. You will learn radio theory, construc- 
tion practice and servicing. THtS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. 

You will learn how to build radios, using regular schematics; how to wire and solder 
in a professional manner; how to service radios. You will work with the standard type of 
punched metal chassis as well as the latest development of Printed Circuit chassis. 

You will learn ttie basic principles of radio. You will construct, study and work with 
RF and A F amp'ifiers and oscillators, detectors, rectifiers, test equipment. You will learn 
and Practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble-shooting, using the Progressive Signal Tracer. Progressive Signal Injector, Progres- 
sive Dynamic Radio & Electronics Tester and the accompanying instructional material. 

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio 
Amateur Licenses. You will build 16 Receiver, Transmitter, Code Oscillator. Signal Tracer 
and Signal tnjector circuits, and learn how to operate them. You will receive an excellent 
background for television, Hi-Fi and Electronics. . 

Absolutely no previous knowledge of radio or science is required. The "Edu-Kit is the 
product of many years of teaching and engineering experience. The "Edu-Kit" will Pro- 
vide you with a basic education in Electronics and Radio, worth many times the complete 
price of *22.9S. The Signal Tracer alone is worth more than the price of the entire Kit. 

THE KIT FOR EVERYONE 

ages and backgrounds have successfully 
used the "Edu-Kit" in more than 79 coun- 
tries of the world. The "Edu-Kit" has been 
cat ef u I ly designed, step by step, so that 
you cannot make a mistake. The "Edu-Kit" 
allows you to teach yourself at your own 
rate. No instructor is necessary. 



You do not need the slightest background 
in radio or science. Whether you are inter- 
ested in Radio & Electronics because you 
want an interesting hobby, a well paying 
business or a Job with a future, you will find 
the "Edu-Kit" a worth-while investment. 

Many thousands of individuals of all 

PROGRESSIVE TEACHING METHOD 

The Progressive Radio "Edu-Kit" is the foremost educational radio kit in the world, 
and is universally accepted as the standard in the field of electronics training The "Edu- 
Kit" uses the modern educational principle of "Learn by Doing." Therefore you construct, 
learn schematics, study theory, practice trouble-shooting— all in a closely integrated pro- 
gram designed to provide an eas i ly-learned, thorough and interesting background in radio. 

You begin by examining the various radio parts of the "Edu-Kit." You then learn the 
function, theory and wiring of these parts. Then you build a simple radio. With this first 
set you will enjoy listening to regular broadcast stations, learn theory, practice testing 
and trouble-shooting. Then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually, in a progressive manner, and at your own rate, you will 
find yourself constructing more advanced multi-tube radio circuits, and doing work like a 
professional Radio Technician. « •,< < 

Included in the "Edu-Kit" course are sixteen Receiver, Transmitter, Code Oscillator, 
Signal Tracer, and Signal Injector circuits. These are not unprofessional "bieadboard" 
experiments, but genuine radio circuits, constructed by means of professional wiring 
and soldering on metal chassis, plus the new method of radio construction known as 
"Printed Circuitry." These circuits operate on your regular AC or DC house current. 

THE "EDU-KIT" IS COMPLETE 

You will receive all parts and instructions necessary to build 16 different radio and elec- 
tronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari- 
able, electrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips, coils, 
hardware, tubing, punched metal chassis. Instruction Manuals, hook-up wire, solder, etc. 

In addition, you receive Printed Circuit materials, including Printed Circuit chassis, 
special tube sockets, hardware and instructions. You also receive a useful set of tools, a 
professional electric soldering iron, and a self-powered Dynamic Radio and Electron, c 
Testei . The "Edu-Kit" also includes Code Instructions and the Progressive Code Oscillator, 
in addition to FCC. -type Questions and Answers for Radio Amateur License training. You 
will also receive lessons for servicing with the Progressive Signal Tracer and the Progres- 
sive Sicinal Injector, a Hiqh Fidelity Guide and a Quiz Book. You receive Membership in 
Riidio-TV Club, Free Consultation Service. Certificate of Merit and Discount Privileges. 
You receive all parts, tools, instructions, etc. Everything is yours to keep. 




FREE 


EXTRAS | 


J* SET OF 


TOOLS 





• SOLDERING IRON 

• ELECTRONICS TESTER 

. PLIERS-CUTTERS 

• ALIGNMENT TOOL 

• WRENCH SET 

• VALUABLE DISCOUNT CARD 

• CERTIFICATE OF MERIT 

• TESTER INSTRUCTION MANUAL 

• HIGH FIDELITY GUIDE • QUIZZES 

• TELEVISION BOOK • RADIO 
TROUBLE-SHOOTING BOOK 

• MEMBERSHIP IN RADIO-TV CLUB: 
CONSULTATION SERVICE , FCC 
AMATEUR LICENSE TRAINING 

• PRINTED CIRCUITRY 



SERVICING LESSONS 

You will learn trouble-shooting and 
servicing in a progressive manner. You 
will practice repairs on the sets that 
you construct. You will learn symptoms 
and causes of trouble in home, portable 
and car radios. You will learn how to 
use the professional Signal Tracer, the 
unique Signal Injector and the dynamic 
Radio & Electronics Tester. While you 
are learning in this practical way, you 
will be able to do many a repair job for 
your friends and neighbors, and charge 
fees which will far exceed the price of 
the "Edu-Kit." Our Consultation Service 
will help you with any technical problems 
you may have. 

J. Stataitis. of 25 Poplar PI.. Water- 
bury, Conn., writes: "I have repaired 
several sets for my friends, and made 
money. The "Edu-Kit" paid for itself, I 
was ready to spend $240 for a Course, 
but I found your ad and sent for your 
Kit." 

FROM OUR MAIL BAG 

Ben Valerio. P. O. Box 21, Magna. 
Utah: "The Edu-Kits are wonderful. Here 
I am sending you the questions and also 
the answers for them. I have been in 
Radio for the last seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. I en- 
joyed every minute I worked with the 
different kits; the Signal Tracer works 
fine. Also I ike to let you know that I 
feel proud of becoming a member of your 
Radio-TV Club." 

Robert L. Siiuff. 1534 Monroe Ave.. 
Huntington, W Va.: "Thought I would 
drop you a few lines to say that I re- 
ceived my Edu-Kit, and was really amazed 
that si ch a bargain can be had at such 
a low price. I have already started re- 
pairing radios and phonographs. My 
friends were really surprised to see me 
get into the swing of it so quickly. The 
Troubleshooting Tester that comes with 
the Kit is really swell, and finds the 
trouble, if there is any to be found," 



PRINTED CIRCUITRY 



At no increase In price, the "Edu-Kit" 
now Includes Printed Circuitry. You 
build a Printed Circuit Signal Injector, 
a unique servicing Instrument that can 
detect many Radio and TV troubles. 
This revolutionary new technique ol 
radio construction is now becoming 
popular in commercial radio and TV sets. 

A Printed Circuit is a special Insu- 
lated chassis on which has been de- 
posited a conducting material which 
takes the place of wiring. The various 
parts are merely plugged in and soldered 
to terminals. 

Printed Circuitry Is the basis of mod- 
ern Automation Electronics. A knowl- 
edge ol this subject Is a necessity today 
for anyone Interested In Electronics. 



ORDER DIRECT FROM AD — RECEIVE FREE BONUS 
RESISTOR AND CONDENSER KITS . WORTH $7 



□ Send "Edu-Kit" postpaid. I enclose full payment of $22.95. 

□ Send "Edu-Kit" C.O.D. I will pay $22.95 plus postage. 

□ Rush me FREE descriptive literature concerning "Edu-Kit." 



| Name • • 

I 

j Address • 



PROGRESSIVE "EDU-KITS" INC. 

| Progressive Building. Dept. 562D, 1184-86 Broadway, Hewlett, N. Y. 



November. 195,9 
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Tips 



(Continued from page 24) 



ELECTRONICS • COMMUNICATIONS 
RESIDENT • CO-EDUCATIONAL 
AM-FM RADIO • TV STATIONS 
MARINE RADIO 

TRAINING Is the finest. Weil equipped col. 
lege classrooms and laboratories with AM, FM 
transmitters, radar and marine equipment, col- 
or fundamentals, transistors, television, camera 
chain, experimental laboratory test equipment, 
etc. used as standard part of curriculum. 

PRACTICAL On-the-job-training program. 
College operates Radio Station KPAC, co- 
owner of KPAC-TV. You learn the interesting 
way. You learn by doing. 

G.I. APPROVED 

CO-EDUCATIONAL You enjoy the personal 
growth and cultural advantages that only the 
American co-educational college system can 
provide. 

LOW COST Being a non-profit vocational in- 
stitution explains our low tuition rates . . . $36 
per month. Room and board at campus dormi- 
tory only $52 per month. Monthly payments 
accepted. 

FREE PLACEMENT SERVICE Our graduates 
are in demand at good salaries. We have 
trained men from all 49 states and abroad. 

INVESTIGATE Write for illustrated booklet 
P-48 for further details. Classes now forming. 
Non high school graduates must pass entrance 
examination. Persons 21 years or older may 
be accepted on individual approval. 

PORT ARTHUR COLLEGE 

PORT ARTHUR, P-881, TEXAS 
Founded in 1909 



pages from being spread all over your work 
area. Also, the manual will be much more 
convenient to use since it will open out 
flat. — Allen Humphries, Saugus, Mass. 

JAR HOLD-ALL 

Discarded jars which are fitted with 
spade lug bolts used to hold "cans" to a 
chassis make 
dandy contain- 
ers for spare 
parts. When 
they are hung 
on the wall with 
"L" hooks, the 
contents are in- 
stantly visible- 
Cost is low and 
jars of any size 
can be used. — 
A. P. Zanelli, 
Tampa, Fla, 

HARDWARE HANGERS FROM SOLDER 

You can make handy hardware hangers 
from lengths of wire solder. Just slip your 
soldering lugs, grommets, and socket 
wrench sockets over the hangers as shown 
and it will be easy to find whatever you 
happen to need. Inter-linking hooks bent in 
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the hanger ends keep the hardware and 
sockets from slipping off. - James A. Clif- 
ford 'j Detroit, Mich. 

TIN LITZ WIRE EASILY 

A fair-sized thumbtack pushed into your 
work board or table makes an excellent 
miniature solder pot for tinning lit z wire. 
Puddle a little solder on the head of the 
tack with your soldering iron and dip in the 
end of the wire to be tinned. The outer in- 
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Verdict: 

CollarSi 

stereo 
record players 
are innocent 
of rumble, 
wow, flutter 




or any noises 
that 
interfere 
with enjoyment 
of music 




The Constellation, Model TC-99— ?59.50 





Transcription Turntable, Model 4TR-200~$49.50 



Manual Player, Model TP-59— S29.9S 




The Coronation II, Model TSC-740— $42.50 
•The Conquest II, Model TSC-640— $38.50 




Every Collaro stereo record player is built with typical British attention to every detail. They are precision engineered and rigidly tested to give truly profes- 
sional performance and the ultimate in operating convenience. Here are some of the more important features that make Collaro the logical choice for stereo or 
monophonic records. • Performance specifications exceed NARTB standards for wow, flutter and rumble — with actual performance test reports accom- 
panying each mode! TC-99. • Extra-heavy, die-cast, non-magnetic turntables (weighing up to 8V2 lbs.). Extra-heavy weight is carefully distributed for flywheel 
effect and smooth, constant rotation. ■ Shielded four-pole motors are precision balanced, screened with triple interleaved shields to provide extra 25 db reduction 
in magnetic hum pick up. • Detachable five-terminal plug-in head shells (on TC-99, TSC-840, TSC-740, TP-59) provide two completely independent circuits, guaran- 
teeing ultimate in noise reduction circuitry. ■ Transcription-type stereo tonearms are spring-damped and dynamically counterbalanced to permit the last record 
on a stack to be played with virtually the same low stylus pressure as the first. • All units are handsomely styled, available with optional walnut, blond and 
mahogany finished ba 5s r unfii is! d uti ty base. There': a 4 speed Collaro Stereo record plaj ■ fo- ever) need and bad ;t! Prices slightly higher in the = 
West. For free catalog on the Collaro line, write to: Rockbar Corporation, Dept.PE-IIMamaroneck, N. Y. ('Not shown. Similar in appearance to The Coronation.) .5 



November, 1959 



27 



www.americanradiohistorv.corn 



Learn at Home 

/it your spare time 

to Fix Electric 

Appliances 




Better Pay— More Opportunities 



Get into a field where there is important work and opportunity for 
tbe trained man. Millions of electric appliances are soM every year. 
Every wired home now has an average of 8. Many of them need 
sen ice and repair. Owners pay well to have them fixed quickly, 
properly. This is your opportunity for a better job, your own part 
time or full time business. NKl can give you the training you 
need, at home, in your spare time. 

Spare Time Earnings Start Soon 

Soon after starting you will be able to earn extra cash fixing 
toasters, clocks, fans, vacuum cleaners, etc., for neighbors and 
friends. Keep your job while learning and earning. Put spare time 
to work for you. Work in your basement, garage, spare room. You'll 
tie amazed bow easily, quickly you, too, can start earning many 
extra dollars. NRI shows you how. Even before you finish training 
your spare time earnings may pay for the course and equipment. 

NRI Sends Tester to Learn and Earn 

Yon need proper equipment to serviee today's automatic appliances. 
With this course yon get parts to build professional type, multi-use 
Appliance Tester. You learn to use it. Takes guess work out of 
servicing. Mail coupon for KKEE hook and Sample Lesson. See 
how easy it is to learn. Find out about NRI — a school that for 
more than 40 years has been ^. 
training men. through home study, 
for success, good pay jobs. Our 
reputation, recoid. experience buck 
up this course. Address National 
Radio Institute. Dept. D4M9, 
Washington 1G, 1). C. 



CPEE Letson and Book 
Mail this NOW! 



| NATIONAL RADIO INSTITUTE 

. Dept. D4M9, Washington 16, 0. C. 

I Send me Lesson and Book Free. No Salesman will call. 

| Name — Age. 

| Address , , 

I Cit v --- Zone State 

I ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL_J 

28 



Tips 



(Continued from page 26) 



sulation will char off, and with a little 
manipulation you'll have a beautiful tinning 
job. — John Bachtell, Woodhaven, L. L, N. Y, 

REJUVENATING DRY CELLS 

If you ever want to squeeze a few more 
hours of service out of some dry cells that 
have had it, try giving them a drink— not 
whisky, but just plain water! Drill a few 
small holes near the top of a cell and then 
soak it in water for awhile. Sometimes this 
will cause the chemicals in the dry cell to 
revive and the cell will come back to life. 
Frequently a good drink of water adminis- 
tered in this fashion will mean up to 20 or 
more hours of useful service from an ap- 
parently dead cell,— Russell C. Boe, Hous- 
ton, Texas. 

KEEP ALLEN WRENCHES HANDY 

You can keep your Allen wrenches or 
drills handy in a "holster" made from a 
35-mm. film can or a frozen fruit juice con- 
tainer. If the 
can is packed 
with a small roll 
of corrugated 
cardboard, it 
will hold the 
wrenches neat- 
ly. Fasten a 
shade roller 
bracket to the 
lid of the can for 
shop wall 
mounting; this 
bracket makes a 
convenient hold- 
er, yet the can 
may be readily 
removed and 
placed in a tool 
box for use outside of the shop. — Glen F. 
Stilhoell, Manhattan Beach, Calif. 

SIMPLE PHONE TIP CONNECTION 

The next time one of your phone tips 
breaks off, simply bend the end of the flex- 
ible foil phone cord wire over the end of an 
ordinary wooden match, and then push the 
matchstick into the sleeve of the phone tip. 
Break off the matchstick close to the end 
of the tip and push the insulation up 
against it. This procedure will result in 
a tight-fitting reliable connection. — Art 
Trauffer, Council Bluffs, Iowa. -SJ- 
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Accredited by the National 
Home Study Council 

good training 
doesn't cost . . . 
It paysl 



Get Your FCC Licens 



Quickly 



to train you 
until you receive 



We Guarant 



Get all 3 FREE 

We guarantee £ 

to train you until you receive 

Your FCC License 

— or your money back 

The Master Course in Electronics will provide you with the 
mental tools of the electronics tecnnician and prepare you for 
a First Class FCC License (Commercial) with a radar endorse- 
ment. When you successfully complete the Master Course, if 
you fail to pass the FCC examination, you will receive a full 
refund of all tuition payments. 

Cleveland Institute training results in job offers 
like these: 

Radio Operators 

TWA has opportunities 
for radio operators with 
a 2nd class license or 
better. Must be able to 
type at least 35 wpm. 
Free transportation for 
self and family. Vacation 
and many other benefits. 



ur FCC License 




Cleveland Institute of Electronics 



Desk PE-58 4900 Euclid Ave.. Cleveland 3. Ohio 



Electronic Technicians 

Goodyear Aircraft Corp. 
has openings for elec- 
tronic technicians, to 
work as assistants to en- 
gineers on developmental 
electronics projects such 
as missile systems, radar, 
antennas and analog 
computers. 

And our trainees get good jobs 

"Investment in training really pays off" 

"I am now employed by the Western Electric Com- 
pany as an electronic tester. My status as a student 
of Cleveland Institute was an important factor in 
my being employed. Knowledge gained through the 
course has proved amazingly helpful and affords me 
a feeling of complete confidence." 

T. E. Spence, Greensboro, N. C. 

Cleveland Institute of Electronics 



Please send Free Booklets prepared to help me 
get ahead in Electronics. I have had training or 
experience in Electronics as indicated below: 

□ Military D Broadcasting 

□ Radio-TV Servicing □ Home Experimenting 

□ Manufacturing □ Telephone Company 

□ Amateur Radio Q ° ther — 



In what kind of work 
are you now engaged? 



In what branch of 
Electronics are you 
interested ? = — 



Name. 



-Age- 



Address- 
City 



_Z one St at e _ 



PE-58 



4900 Euclid Ave. 
November, 1959 



Desk PE-58 



Cleveland 3, Ohio 
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KIT: HSK33 turntable, 49.50, 
arm, 23.95; TBA base, 17.95. 



12 12" tone 




there's only one choice 
you need to make 




DELUXE ASSEMBLED: 33fTturntabie, 
79.50; 212-SX tone arm, 34.00; 33C base, 23.95. 

If you have decided to go real hi-fi and 
want the security of professional playing 
equipment, then naturally you'll step up 
to a GRAY turntable and arm combi- 
nation. 

Whether you choose the custom deluxe 
factory assembled units or the economi- 
cal precision kits, you get all the engi- 
neering extras exclusive with GRAY. 

GRAY stands for superb engineering 
and highest value for those who need 
the best. 

exclusive GRAY features 





CRAY Hysteresis Belt Drive 



Oversized platter and bear* 
ing assembly 



CRAY Hi s hFidelit y 

li II fl I Division 

DEPT. P, 16 ARBOR ST., HARTFORD 1, CONN. 




CITIZENS BAND KIT 

The "Custom Dispatcher" Citizens Band 
transceiver kit has recently been an- 
nounced by Chickasha Electronics, Inc., 828 
Chocktaw Ave., Chickasha, Okla. Both the 
transmitter and the receiver circuits are 




crystal-controlled, and squelch and noise 
limiting is incorporated. Power input is 5 
watts; sensitivity, 1 microvolt. The trans- 
ceiver operates on 6 or 12 volts d.c, or 117 
volts a.c. Price, $69.95, the kit is furnished 
complete with all parts, a microphone, and 
crystals. 

ELECTRONICS PLIERS 

Four pairs of Channellock pliers espe- 
cially designed for all types of electronics 
work have recently been introduced by 
Champion DeArment Tool Company, Mead- 
ville, Pa. Design features include long- 
reach jaws and handles, precision-matched 
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jaws and points, and hand-honed, hardened 
cutting edges. The line includes a pair of 
Hat-nose pliers ($3.10), a diagonal cutter 
(Continued on page 34) 
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LAFAYETTE'S 

I960 CATALOG 

308 GIANT SIZED PAGES 

Our 39 A Year 

The Complete Catalog Featuring 
"Tfte Best 3uys In The Business" 

FOR "HE NEWEST AND "INE5T IN 
t lEREOPHOUliC HI-FI EQUIPMENT AND SYSTEMS 

• im REC0RDEI ' • PUIIIC ADDRIS! SYSTEMS 

• AMATEUR EQUIPMENT • INDUSTRIAL SUPPLIES 

• MINIATURE COW "ONE NTS 6 RADIO *- TV TUBES AND- PARTS 

• EXCLUSIVE LAF^f ETTE TRANSISTOR £ HI-FI KITS 

Smd for I^ofeystte's FREF Catalog- the most com- 
pete, op-to !he minute electron c supply catalog 
crammed full *«f everything in electronics at our 
customary dowt -to-earth money-swing prices. 

CONTAINS HUNDREDS DF EXCIU5WE LAFAYETTE ITEMS 
NjT AVAILABLE IN ANY OTHER CATALOG OR FROM 
ANY OTHER SOURCE - SEND FOR YOUR COPY NOW! 

A "must" f<o- the economy -minded hi-fi enthu- 
siast, experimenter, hobbyist, engineer, techni- 
cian, student, serviceman and dealer. 

Th* most complete selection and largest slock: of hi^fi components and 
systems-available for immediate delivery at tie lowest possible prices. 
Save even mare on Lafayette endorsed "best buy" complete systems. 





: 




EASY PAY TERMS Available on orders over $20 
Only 1 0% dorn-Up to 1 8 months to pay 



1-56 TttiMISTOtZED 
»0W£R NiEGAP£)NE 




PK-33I 

4 SPBD CHANGER 
WITH BRAND NEW 
GE YH-22 (.7 MIL) DIANOND 
STEREO CARTRIDGE 
39.95 



29.50 



PROFESSIONAL 

COMMUNICfTIOSS 

RECEIVER 

KT-200 KIT 64.50 
HE-10 WIRO 79.95 



PK-331 33% RPM 
HYStRESIS TURNTABLE 
47.50 





SK-128 UL1R\-J1EAR 
DUAIIA. SPEAKER 
19; 50 



]\adio\ 




LAFAYETTE RADIO, Dept. IK 9 B 
P.O. Box 222, Jamaica 31, M. Y. \ 

SEND FOR THE WORLD'S LEAD Hj ELECTRONICS, i 
RADff, T.V., INDUSTRIAL, AND HI-FI GUIDE | 

□ Send FREE LAFAYETTE Catalog 600 

Name 

Address 

City Zone State. . 



November, 
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'ette 50 Watt Complete Stereo Phono System 




GARRARD RC! 21/11 
WOOD BASE 



JE5?jJ^ rhii superb system will oM o new dimension 

•» living to your ham» wi n oil the excitement 
and realism of o live concert. The new .Lafayette 
LA-250, 50-wott »tereo amplifier (25 watts each 
channel) forms the heart of this outstanding 
stereo hi-f J phonograph msslc system— the fea» 
lures, versatility and advanced circuitry of this 
n unit are second to none. Also included is the 
Jfamous Gorrord RCT 21/1 I- intermix 4-speed au- 
■ tomatic record changer *ith full manual or 
outomatic operation supplied with your choice 
JH of stereo cartridges— the new GE VR-22 (.7 Mil) 
|J| diamond stereo cartridge. Pickering 371 -7D 
• {- 7 Mil ) diamond stereo c-artridge, Shure M7D 

am ^Cam Wf diamond stereo cnrtridge»or the new 

7 "TuT. , Electro-Voice 31 MD7 (.7 Mil) diamond stereo 
iTc.vr^V cortrid 9 e - Supplied with,!he lafayette wood 
LAFAYETTE base cut for the RC121 in your choice of fin. 
ELIPTOFLEX ishes. These outstanding components are coupled 



COMPONENTS 

LAFAYETTE U-250 50-WATT AMPLIFIER 89.50 

NEW GE VR-22 (.7 MIL) DIAMOND STEREO CARTRIDGE 24.45 

GARRARD RC 121 11 STEREO CHANGER 41.65 

LAFAYETTE WOOD CHANGER BASE 3.95 
2* LAFAYETTE SK-58 FAMOUS FREE EDGE 

12" COAXIAL SPEAKERS @ 29.50 59.00 
REGULAR CATALOG PRICE JJ-frrW 

YOUR GUARANTEED BEST STEREO SYSTEM BUY! 
You Save 44.05 



with the 2 famous free edge Lafayette SK-58 12" 
Coaxial speakers with built-in crossover network 
and brilliance level control. System supplied 
with plugs, cables and simple instructions, 
Shpg. wt., 67 lbs. 

HF-681 Hi-Fi STEREO PHONO SYSTEM with 
choice of cartridge and mahogany, walnut or 
blond changer base (please specify) 17.45 
down 12.00 Monthly Net 174.50 

HF-683 Same as HF-681, but with 2 Lafayette 
Eliptoflex Series Bookshelf Enclosures (please 
specify finish). Shpg. wt.. 143 lbs. 
22.99 Down, 15.00 Monthly Net 229.95 

HF-682. Stereo AM-FM-Phono System. Same as 
HF-681 but including the new Lafayette LT-50 
stereo tuner. Shpg. wt v 85 lbs. 28.75 Down, 
17.00 Monthly Net 287.50 



Unquestionable Economy- Elegant Styling 



LAFAYETTE 36-WATT INTEGRATED STEREO 
AMPLIFIER KIT 





• 36-WATTS M0N AURALLY-* B WATTS PER CHANNEL © 
FREQUENCY RESPONSE 15.30)000 CPS ± 1 DB • UNIQUE 
"BIEND" CONTROL * CONCENTRIC CLUTCH — OPERATED 
VOLUME CONTROL • DUAL CONCENTRIC BASS AND TREBLE 
CONTROLS • 4-EL84 TUBE! IN PUSH PULL 

This exciting new onolifier kit combine* dual preamplifiers 
ond dual 18 watt power amplifiers on one compact chassis. 
Instant selection from monophon c to stereophonic is provided 
by the turn of a switch. An. amazing new **Btend" control 
give* continuously voriable*' channel separation from full 
monophonic to full stereo. The concentric clutch-opera'ed 
volume control offers independent or simultaneous level ad- 
justments of both channels. Duel concentric bass and treble 
controls furnish 4 independent 'tonal adjustments. Harmonic 
distortion less than 0,15% at normal listening level. 1.M dis- 
tortion is less than .3%. Hum and noise 70 db below rated 
output. Complete with cage, legs and detailed instructions. 
Shpg. Wt., 24 lbs. 

KT 236 Stereo Amplifier Kit 5.25 Down Net 52.50 



• CONSERVATIVELY RATEJ) AT 70 WATTS • INVERSE 
FEEDBACK • VARIABLE DAMP! NO • METERED BALANCE 
AND BIAS ADJUST CONTROLS • AVAILABLE IN KIT AND 
WIRED FORM 

Here's ultra-Stability in a 70 watt basic power amplifier em- 
ploying highest quality components. Features matched pair 
KT 88's and wire range linear Chicago output transformer, 
variable damping control and meter -for bias and balance. 
Frequency response 1 0-1 00,000 cps + I db. Hum and noise 
90 db below full output. IM distortion less than 1Yi% at 
70 watts, less than 9.3% below 30 watts. Harmonic distortion 
less than 2% at 70 watts from 20 to 20,000 cpt ± 1 db. 
Output impedance 4, 8 and 16 ohms. Size 14V» x v 10 x 7V»" 
including cage and knobs. Shpg. Wt., 40 lbs. 
KT-400 lafayette 70 watt Deluxe Basic Amplifier Kit com- 
plete with cage and detailed assembly instructions. 6.95 Down. 

Net 69.50 

LA -70 Same as above completely wired and tested with cage 
and instruction manual 9.45 Down Net 94.50 



I 
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MONEY-BACK GUARANTEE 

Lafayette Kits are exclusive products of Lafayette Electronics. Each Lafayette Kit must 
meet or exceed its published specifications, or your money is refunded in full. 
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Lafayette Superior Quality Hi-Fi Kits 



50 WATT INTEGRATED STEREO AMPLIFIER 




KT-2S0 
IN KIT FORM 

64.50 

U-250 
COMPLETELY 
WIRED 

89.50 



• RESPONSE I7.21,OOVCPS ± 1 DB {at normal listening 
lewl) • UNIQUE "BUND' CONTROL © PREMIUM EL86 
OUTPUT TUBES • SO WATTS MONAURAL 25 WATTS EACH 
STEREO CHANNEL • CLLTCH-OPfjRATED VOLUME CONTROL 

• SEPARATE 8ASS & TREBLE CONTROLS 

A completely new stereo high fidelity* amplifier with a high 
quality cf reproduction, remarkable f#rwtiliry and new dis- 
tinctive stvting Full range of controls Include a unique 
"btend' Cdnttol for ccn iauously variable thonnel separation 
— from ftlt monaurol to tutl stereo, 4-positiooNSelector, Mode, 
loudness and Phasing iw t> hes plus outputs for 4, 8 or 16 ohm 
speakers harmonic disto't on less than 0.25%, >M distortion 
less thon 1% Hum and Noise 74 db below ffa output. 
Assembly is simple — -»o special skills or tools required. Com- 
plete wi{n deluxe caoinat ond legs, all parts, tubes a de 
tail«d inspection manual Shpg. wt., 26 lbs. 
KT-250 Stereo Amplifier JQt 6.45 down Net 64.50 

LA- 250 Stereo Amplifier, wired & tested— 8.95 down 

Net 89.50 



PROFESSIONAL STEREO C0NTR01 CEHTER 




KT-600 
SN KIT FORM 

LA-600 
COMPLETELY 
WIRED 

134.50 



• RESPONSE 5-40,000 CPS — 1 DB ® UNIQUE STEREO & 
MONAURAL CONTROL KaTURES • PRECISE "NULL" BAL- 
ANCING SYSTEM • CONCENTRIC INPUT LEVEL CONTROLS 

A truly professional stereo preamplifier and master audio con- 
trol center— solves every ster^©y monaural control problem. 
Features unique Bridge Control for^varlable cross-channel feed 
for elimination of exaggerated cftqnnel seporation effects- 
plus controlled 3rd channel outpufv v Has all-concentric con- 
trols—including clutch-operated Volume, Balance control. Pro- 
vides complete and advanced facilities* for accepting, con- 
trolling and providing undistorted gain for any and all program 
sources. Sensitivity 2,2 mv for 1 volt out (iow level inputs). 
Dual low impedance "plate follower" outputs 1500 ohms. Re- 
sponse 5-40,000 cps ± 1 db. Less than .03% IM distortion. 
Less than .1% harmonic distortion. Hum and noise 80 db 
below 2 volts (high level inputs). Uses 7 new 7025 law-noise 
dual triodes. Size: 14" x 4Y»" x 10%". Shpg. wt,* 16 lbs. 
Complete with all parts, tubes, deluxe cabinet and detailed 
instruction manual. 

KT-600 Stereo Preamplifier Wt-7.95 Down Net 79,50 

LA-600 Stereo Preamplifier, wired ond tested — 13.45 Oo,wn J 

Net 134.50 



Outstanding Design -^Incomparable Performance 



STEREO/MONAURAL POWER AMPLIFIER KIT 



FM-AM STEREO TUNER KIT 




KT-310 

IN KIT FORM 

^47^50 

U-310 

COMPLETELY 
WIRED 

72.50 




KT-500 

iN KIT FORM 

74.50 

~LT-S0 
COMPLETELY 

•WIRED 

124.50 



• 26 WATT STEREO AMHIFIER-18 WATTS EACH CHAN- 
NEL • EMPLOYS 4 PREMIUM-TYPE 7189 TUBES • 2 
PRINTED CIRCUIT BOARDS fOR SIMPLIFIED WIRING • 
RESPONSE SETTER THAN 35-30,000 CPS ± >/ 2 DB AT 18 
WATTS # LESS THAN 1 % HARMONIC OR IM DISTORTION 

A superb boiic stereo amplitier In easy'tO'build kit form. Unit 
may he used with a stereo pteamplifier to provide two 18 watt 
eterec channels of, at the fl.ck of a switch, as a fine 36 watt 
monaural amplifier Controls include 2 input volume controls, 
Chonrel Reverie switch and MonauraPStereo switch. Dual out- 
puts tor 4, t, 16 ar 32 chm speokers. Input sensitivity .45 
volts 3er ciannel for full output. Tubes are 2-6AN8, 4-7189, 
GZ-34 rectifier. Size 10-9/16" d x 5'/*" h x 1 3 V* " w. Com- 
plete kfl with cage, all par s, tubes and detailed instruction 
manudl Shpg wt., 22 lbs. 

KT-310 Stereo Power Amplifier Kit-4.75 Down Net 47.50 
LA-310 Stereo Power Amplifier, wired and tested— 6.95 Qown 

Net 72.50 



• 1 1 Tubes (4 dual-purpose) + Tuning Eye + Selenium 
rectifier provide 17 tube performance 9 Multiplex Out- 
put for new Stereo FM • Armstrong Circuit with Dual 
Limiters and Foster-Seeley Discriminator © Extreme 
Sensitivity and Wide Frequency Response. 

A precision engineered, highly stable tuner— perfect for life- 
like stereo FM-AM broadcast reception, FM reception and/or 
AM reception. Features separate tuning and volume controls 
for AM and FM. Magic eye on AM and FM, plus automatic 
frequency control on FM for accurate tuning— stations ore 
"locked" In. Other deluxe features include cathode follower 
outputs and 5-position Function Selector. Efficient, broadband 
circuitry on AM with built-in antenna. FM section features in- 
clude 2 miV/ovolfs sensitivity tor 30 db quieting, frequency 
response 20-20,000 cps ± % db and full 200 KC bandwidth. 
Two printed circuit boards make wiring simple— even for such 
a complex unit. Complete kit includes all ports, deluxe cabinet 
and detailed instruction manual. Size is 13%" W x 10%" D x 
4%* H. Shpg. wt., 22 lbs. 

KT-500 FM-AM Stereo Tuner Kit— 7.45 Dawn Net 74.50 
IT-50 Same as above, wired & tested— 12.45 Down 

Net 124.50 



165-08 Liberty Avie.#^IAMAfcA r N. V 
AXtel 1-70QP 



NEW YORK, N. Y. 
ICO 6th Ave. 
WOrth 6-5300 
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BOSTON, MASS. 
110 Federal St. 
HUbbard 2/850 



BRONX N. Y. 

542 E. Ford ham Rd 

FOrdham 7-8813 



NEWARK, N. J. 
24 Central Ave. 
MArket 2-1 661 



PL A INFIELD, N J 

139 W. 2nd It 
PLainfield 6-4718 
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ALLIED 



„ 



1 m. 

I ELECTRICS \ m **rS Ho 

1960 ?!»"Kr«o»i«, 



EASIEST TERMS 

I only $2 d° wn on 
orders op to $50 ] 



WORLD'S LARGEST STOCKS 

Send for the most widely used buying ^^^j, 
guide to everything in Electronics ei^^^S 

1 



for Experimenters, Builders, 
Amateurs, Servicemen, Engineers 
and Hi-Fi enthusiasts. Save on: 



«X NIGHT-KITS®— Best in Build-Your-Own 
Everything in STEREO Hi-Fi 
"Hi-Fi Musk Systems and Components 
Tape Recorders & Phono Equipment 

Public Address & Paging Systems 
Tubes, Antennas, Accessories 
^Amateur Station Equipment 
latest Test & Lab Instruments 
<Parts, Tubes, Transistors 

Everything in Tools & Technical Books 

save on everything in Electronics 
at allied — get fastest service, 
expert personal help, guaranteed 
satisfaction. Send today for your 
free 1960 allied Catalog. 

Everything in Electronics 
from One Reliable Source 

our 39th year 



ALLIED RADIO CORP., Dept. 79-L9 
100 N. Western Ave., Chicago 80, 111. 

□ Rush FREE 1960 ALLIED Catalog. 



Name_ 




Address 
City 



Zone— 



_Sfafe_ 



products 



(Continued from page 30) 

with wire-stripping notch ($3.40) , a pair of 
round-nose pliers ($3.10), and a long-reach 
end cutter. ($3.40). 

STEREO CARTRIDGE 

Audio Empire, a new name in the hi-fi 
field, has recently announced its first high- 
fidelity product, the Em- 
pire 88 "Stereo/Balance" 
stereo cartridge. A new 
type of stylus lever design 
affords an extremely low 
dynamic mass and the 
stereo outputs are with- 
in 1 db of each other. Fre- 
quency response is from 
20 to 20,000 cps ± 2 db; 
channel separation, 25 db; 
output level, 5 millivolts 
per channel ; compliance 
(vertical and lateral), 5x 
10- a cm/dyne. Available 
with 0.7-mil diamond stylus for $24.50, with 
0.7-mil sapphire stylus for $18.50. {Audio 
Empire, Precision Products of Dyna-Em- 
pire, Inc., 1075 Stewart Ave., Garden City, 
L. I., N, Y.) 

SPEAKER SYSTEMS 

Two Audax bookshelf speaker systems 
have recently been announced. Styled by 
George Nelson, the cabinets are made of 
oiled walnut and arc finished on all four 
sides. A new type of speaker grille com- 
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posed of Dynel is incorporated into the 
systems esthetic and acoustical design. 

Both of these systems use the new Audax 
"Paraflex" speakers. Model CA-80 (shown 
in photo) contains two 8" extended-range 

Always say you saw it in— POPULAR ELECTRONICS 
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2/ auk b&U buy, . . . 

TRU-VAC 

REMARKABLE TUBE VALUES AT 1950 PRICES 



ALL TUBES INDIVIDUALLY BOXED, CODE DATED 
AND BRANDED "TRU-VAC 5 -" 

Typical TRU-VAC"' Bargains! 



u nil II 



THIS IS A PARTIAL LIST 

Thousands More Always In Stock 

618 



OY4 

©24 
IA7GT 
IB3GT 
1C6 
"1 C7 
TF4 
TFS 
TG4 
1H5GT 
114 
1U 
1N5GT 
1R5 
1S5 
J U 
?U4 
1U5 
3VI 
IX? 
3AF4 
28N4 
3CY5 
3A4 
3A5 
JALS 



6BCS 
6BC8 
6B06 
6BE6 
6RFS 



6CH8 
6C16 
6CM6 
6C.M7 
6CN7 
6CQ9 
6CR6 
6BG6G 6CS6 
6BH6 6CU5 
6BJ6 *CU6 
6BK 5 A06 
6BK7 6DEA 
6B17GT ADG6GT 6SR7 
6BN6 6DQ6 6t4 
6806GT 6F5 
ABQ7 * f * 
69RB *H* 
6AU4GT 6SSS 6J4 
6AUSGT 6BY5G 
6AU6 6BZ6 
6AU8 6BZ7 
6AV5GT 6C4 6K6GT 
6AV6 6CB6 6K7 
5V6GT AAWB 6CD6G 6N7 
5X8 6AX4GT 6CT6 607 
5Y3 6AX5GT 6CG7 *S4 



3AU6 6A6 
3BCS 6AM 
3SN6 6AC7 
3876 6AF4 
3CB6 6AG5 
304 6AH4GT 
354 6AH6 
3V4 6AKS 
4BQ7A AA15 
4BS8 6AMB 
4BZ7 6ANB 
4CB6 6AQS 
5AMB 6AQ6 
5AN8 6A07 
5AIB 6ARS 
5AVB 6 ASS 
5A24 6AT6 
5BRB 



5U4 
5US 
5V4G 



6SN7GT ALWAYS 30c 

6W4GT ALWAYS 30c 

7B4 



657 
6S8GT 
6SA7 
6S07GT 
6SF S 
6SF7 
6SG7 
ASH7 
fcS J7 
6SK7 
6517 
6SQ7 



6U8 
6V6GT 
6W6GT 
6X4 
6XSGT 
6X6 
6Y6G 



7P.6 
7B7 
7B8 
7C4 
7CS 
7C6 
7C7 



UAT6 
13AT7 
12AU6 
I2AU7 
1 2AV6 
12AV7 



1 JSN7GT 
12SQ7 
1 2V6GT 



T 2 AX iGT I 2W6GT 
I7AX7 



7G7 
7H7 
7N7 

7Q7 



4/XXL 7Y4 



12A27 
I 2 R 4 
17BA6 
T2BA7 
12BD6 
17BE6 
I2BF6 
12BH7 
1 2BQ6 
12BR7 
12BY7 
12CAS 
1 2CN5 
1704 
12f5 
1 7K7 



X4 SOAS 
A7/12B7 50BS 



12A8 
12ABS >2L* 
12AQS '307 



14B6 

1407 



l»AU4GT 
19BG6G 



27 
35 

35AS 
3SB5 
3SCS 
3SW4 
3S2S 



1 YEAR GUARANTEED PICTURE TUBES 



Brand New* Allied A-1 Tubes Brand New 

Below listed prices do not include dud. Add Additional $5 00 Deposit 
on tube size* to 20"; on 21" ond 24" tubes - $7.50. Deposit refunded 
immediotely when dud is reJumed prepaid. Aluminixed tubes - $4.00 
extra. 

Picture tubes shipped only to continental USA and Canada — All tubes 
F.O.B. Harrison, N. J. 



<0BP4 74f 16HP4 »M» 17CP4 16.44 

UIP4 16.44 t«r-4 1144 l«M IT.W 

I4I/(M11.H 1*1" 111* 17HP4 lfc.94 

L4AD4 14.04 1»«*4 11.44 I7"P4 It 44 

(UN «.»* 17AVM1V44 WOP« U«4 

itGM H04 17BP4 >3.*» I71P4 16.44 



14AP4 II 34 

10CP4 IS 89 
J0DP4 IS.tt 





ea. 



factory second tube! 



ATTENTION QUANTITY USERS! 
t m Discounts Are Yowrs . . . Coll or Write For Our 1000 Tube "Privote 
lxbel" Speciall Attention Branding Dept. MGR. 
MONEY CHEERFULLY REFUNDED WITHIN FIVE (5) DAYS, 
IP NOT COMPLETELY SATISFIED! 
TITU.VAC& 1 PAYS YOUR POSTAGE 

On. orders of $5 or more in U.S.A. and Territories. Send approximate 
pottage on Canadian and foreign orders. Any order less than $5 
requires 25c handling charge. Send 25% on C.O.D.'s. All orders subject 
ta prior sale. 

Complying with Federal regulations, the following statement appears 
in all Tru-Vac advertising: Tubes appearing in this ad may be FAC» 
TORY SECONDS or USED tubes and are clearly marked. 

TRU-VAC 

Hmison Avenue Box 107 Harrison, New Jersey 
HUmboldt 4*9770 



■-„,« within one y«' 




Write Dept. L For FREE LIST Of Other Tube 
Types and Products Sold By TRU-VAC'3 

Electric Company 

Visit Our Huge Testing Dept. In ~h« Heart 
Of Harrison, N. J.'.i Electronic! Industry 



November, 1959 



COMPLETE SERVICE TRAINING Products 



written so you can understand it! 




Fix any TV or Radio 
Ever Made 

EASIER-BETTER- FASTER! 

No complicated theory or mathematics! These famous Ghirardi 
books get riKhl down to brass tacks in showing you how to 
handle all tjpes of AM, P.M. and TV service work l»y approved 
professional methods. Almost 1500 pages and over' 800 clear 
illustrations show how to handle every phase of troubleshooting 
and servicing. Each book is co-authored by A. A. Ghirardi whose 
manuals have helped train more servicemen than any other hooks 
or courses 0 f their kind! 

1 — Radio and Television Receiver 
TROUBLESHOOTING AND REPAIR 

A complete guide to profitable professional methods. For the 
beginner, it is a comprehensive training course. For the experi- 
enced serviceman, it is u quick way to "brush up" on specific 
jobs, to develop improved techniques or to find fast answers 
io puzzling service problems. Includes invaluable "step-by- 
step" ttoubleshooting charts that show what to look for and 
where. 820 pages, 117 illustrations, price $7.r>0 separately. 

2 — Radio and Television Receiver 
CIRCUITRY AND OPERATION 

This 669-page volume is the ideal guide for servicemen who 
realize it pays to know what really makes modem radio-TV 
receivers "tick" and why. Gives a complete understanding of 
basic circuits and circuit variations; how to recoKnize them at 
a glance; how to eliminate guesswork and useless testing i n 
servicing them. -117 illus. Price separately $6.76. 

Special low price . . . you save $1.25 

If broken into lessons anrf sent to you as a "course." vou'd regard 
(hose two great books a bargain ;it 87 r» or more! 

Under this new oiler, you buy hoth books Jor <mlv $1.(00 
you save SI. 2. .—and have ihe privilege of paying: in >;i.sy install- 
ments while you use them: No lessons to wait for. You learn fast— 
and right! 

I -STUDY 10 DAYS FREE! - - - -j 

(Dept. PE-119, Rt N EH ART & CO., Inc. | 

232 Madison Ave.. New York 16, N. V. I 

J Send hooks below for 10-day KKEE EXAMINATION. In 10 B 

■ days I will either remit price indicated (plus postage) or ■ 

■ iciuru honks postpaid and owe you nothing. - 

■ □ Had in & TV Iteoeiver TROUBLESHOOTING & REPAIR (Puce ■ 

IS 7. 50 separately) - 

□ Hndio & TV CIRCUITRY & OPERATION (Price $0.75) 1 

If ] Check here for MONEY-SAVING COMBINATION OFFER ™ 

I — I . . . Save SI.2.V Send both of above big hooks at spe- § 

Icial price of only $|:{. no for the two. (HeKular price $l4.2n 

. . . you save $l.2r,.> Payable at rate of $4 plus postage I 

after IO 'lays if you decide to keep books and $;i a month for ■ 
| 3 months until the total of SltJ.OO has been paid. 

I Name r \ 

I Address \ 

I City. Zone, Stale 9 

I Outside U.S.A. — .SH.0O for TR()fJBLESHOOTl\(i <C- REI'AIR: a 
S7.23 for CIRCUITRY & OPERATION: S 1 4 Of) for hoth Casli | 

Lonly, but money refunded if you return books in IO days, 
— — — — — — — — — — 351 «3 
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(Continued from page 34) 

speakers and Model CA-100 has two 10" 
woofers plus two cone tweeters. Prices: 
Model CA-80, $99.95; Model CA-100, $139.50. 
(Audax, Inc., Division of Rek-O-Kut Co., 
Inc., 38-19 108th St., Corona 68, N. Y.) 

BATTERY CHARGER 

Terado is offering a new "Hi-Power" 
battery charger for use with 12-volt bat- 
teries. The Model 50180 plugs into stand- 
ard auto cigarette lighter receptacles and 
charges a 12-volt battery overnight. The 
2 1 4"x2 1 / 2 "x4 1 / 2 " unit features two silicon 
diode rectifiers in a full-wave circuit. A 
built-in light indicates battery condition. 
Complete with 8' a.c. cord, $19.95. (Terado 
Company, 1057 Raymond Ave., St. Paul 8, 
Minn.) 

LOW-PRICED STEREO AMPLIFIER 

The AF-4 low-power economy-priced 
stereo amplifier, recently announced by 
EICO, features two 4-watt sections and has 
complete facilities for accommodating any 
type of stereo or mono program source. In- 




dependent, concentric level and tone con- 
trols are provided and feedback circuitry is 
used throughout to reduce distortion. Price 
in kit form, $38.95; factory-wired, $64.95. 
(Electronic Instrument Co., Inc., 33-00 
Northern Blvd., Long Island City 1, N. Y.) 

STEREO HEADPHONES 

Cushioned hi-fi headphones especially de- 
signed for stereo use are being offered by 
Koss, Inc., 2227 N. 31st St., Milwaukee 8, 
Wis. The Model SP-3 "Stereophones" have 
a frequency response from 30 to 15,000 cps, 
and can be used for mono as well as stereo 
operation. Connection to a hi-fi amplifier 
is simple since the impedance of the 
"Stereophones" is 4 ohms. Adapters to 
match 600-ohm and 12,000-ohm outputs are 
also available. Complete with 8' cable and 
| plug, $24.95. -Hh 

Always say you saw if in— POPULAR ELECTRONICS 



www.americanradiohistorv.com 



NOT USED NOT PULLED OUT OF OLD SETS 

h Brand New 

TUBES 

and RAD-TEL'S FIRST QUALITY ; . . Remember . . . 
All Rad-Tel Tubes Guaranteed 1 FULL YEAR 




Typ» Price 
1AX2 62 
1B3GT 79 
1S5 



1U4 

1U5 

1X2B 

SAF4 

3BN4 

3AL5 

-AU6 

2AV6 

3BZ* 

2BY6 

3CB6 

3CF6 

3DT6 

3V4 

4BN6 

4B07 

4DU 

4BZ7 

4CB6 



51 
57 
30 

at 

AO 
A2 
51 
.41 
35 
.55 
34 
.60 
39 
3S 
JS 
.96 
.55 
.96 
3f 



Rad-Tel — Suppliers In. Mail 

Type Price 
6AM8 78 



Type Price 


5AM8 


.79 


5AN8 


.86 


5AQ5 


.52 


5AT8 


.80 


5BK7A 


.82 


5BQ7 


.97 


5CG8 


.76 


5CL8 


.76 


5J6 


68 


5T8 


.81 


5U4GB 


.60 


5U8 


.81 


5V6 


.56 


5X8 


.78 


5Y36T 


.46 


6AB4 


.46 


6AC7M 


.96 


6AF4 


.97 


6 AGS 


.65 


6AH6 


.99 


6AK5 


.95 


6AL5 


.47 



6AN8 
6A05 
6AT6 
6AT8 
6AU4GT .82 
6AU6 .50 



.85 
.50 
.43 
.79 



6AU8 
6AV6 
6BA6 
6BC5 
6BD6 
6BE6 
6BF6 



.87 
.40 
.49 
.54 
.51 
.55 
.44 



6BG6G 1.66 

6BH8 .87 

6BK7 .85 

6BN4 .57 

6BN6 .74 
6BQ 

CU6 125 



Type 


Price 


6BQ5 


.65 


6BQ6GT 




1.05 


6B07 


.95 


6BR8 


.78 


6BY6 


.54 


6BZ6 


.54 


6BZ7 


.97 


6C4 


.43 


6CB6 


.54 


6CD6 


1.42 


6CF6 


.64 


6CG7 


.60 


6CG8 


.77 


6CM7 


.66 


6CN7 


.65 


6C56 


.57 


6CU6 


1.08 


6CY7 


.71 


6DE6 


.58 


6DG6GT .59 


6DQ6 


1.10 



Order 


For 


Type P 


ice 


6DT6 


.53 


6J5GT 


.51 


6J6 


.67 


6K6GT 


.58 


6L6 


.84 


6S4 


.48 


6X4 


.39 


6X8 


.77 


6Y6G 


.65 


8AU8 


.83 


8AW8 


.93 


11CY7 


.75 


12A4 


.60 


12A06 


.57 


12AF6 


.49 


6SK7GT 


.74 


6SN7GT 


.65 


6T4 


.99 


6T8 


80 


6U8 


.78 


6V6GT 


.54 


6W4GT 


.57 


6W6GT 


.69 



Type Price 
12AQ5 52 
12AT6 
12AT7 
12AU6 
12AU7 
12AV6 
12AV7 
12AX7 
12AZ7 
12B4 
12BD6 
12BE6 
12BH7 
12B06GT 

1.06 
12BY7 .74 
12C5 .56 
12CU5 .58 
12CU6 1.06 
12D06 104 
12F8 .66 
12K5 .65 



.43 
.76 
.50 
.60 
.41 
.75 
.63 
.86 
.63 
.50 
.53 
.73 



Type Price 


Type r 


►rice 


1216 58 


19T8 


.80 


12SA7M .86 


25BQ6GT 


12SK7GT 




1.11 


.74 


25C5 


.53 


12SN7GT 


25CD6 


1.44 


.64 


25CU6 


Ml 


12V6GT .53 


2516 


.57 


12W6 .69 


35C5 


.51 


17AX4 .67 


35Z5GT 


.60 


17B06 109 


50B5 


.60 


19AU4 .83 


50C5 


.53 


19BG6 1.39 


50L6GT 


.61 


Ask For Typ 


es Not Listed 



SEND FOR NEW FREE 
BROCHURE OF TUBES 
AND PARTS AND FREE 
TV & RADIO TROUBLE- 
SHOOTER GUIDE- 
FREE! 



FOR LABS, SCHOOLS, INDUSTRY, EXPERIMENTERS SPECIALS FOR NOV. 



AN IDEAL TV 
EXPERIMENTERS TRANSFORMER 

5. filonrent wind- 
ing*, 1 Hi-Volfage 
winding, 1 Low 
power winding. Fil: 
6.3V @ 4.6A, 6.3V 

f3.8A, 6.3V @ 
A, 5V @ 3A, 
.63V @ .3A, 3,9V 
cf. @ 1 ma. Hi-V 
700V @ 2 mo, Lo- 
V 425, 425 @ 180 
ma 2 0 0 watt 
power ?roniform»r 
H7V 50 ond 60 C. 
Use far scope, 
power jjpply, filo- 
ment *upoly. 75 
watt* of a.c. pow- 
er for transmitter, 




□ $5.85 ea. 

□ lots of 3 
' 50 



OTHER POWER TRANSF 

Look over the specs — xformers 
always good for misc. projects, 
test chassis, xmtr. rcvr etc. 

Sec. vnlt MA '5V@A 6.3V@A 
280-280 300 5 6. $2.95 
156V 125 . .0 $1.95 
343-343 300 6 7.5 $3.95 
320-320 130 3 .3 $2.75 
350-350 50 . 2.5 $1-95 
All 60C 117 Volt Pri — 



□ CAR RADIO TUNER 79c eg 

Bl-PASS COND. KIT 
FOR EVERYDAY USE 

□ Kit of 25 99< 

□ Kit of 100 



'5 s 



All Our Parts & Tubes Amer. Made - . . USE THIS AD AS YOUR CARDER BLANK! 




COMBINATION COIL KIT 

□ A selection of AM, FM, TV & 
SW For Service & Experimenters. 

Kit of 25 $1.99 
PEAKING, VIDEO IF COIL KIT 

□ Assorted Kit of 20 . . . $1.00 

4.5MC IF COILS 

□ Ratio detector & IF 3 /i" sq. 
cans self clipping & clip type. 
Most Philco Kit of 5 98 c: 



VARIABLE COND-KIT 

□ If you do any experimenting, 
here is a variety — if it can be 
tuned, you will have the ConcL 
2 & 3 gang with hi-frecy^ sec- 
tions. Kit of 5 $1.00 



Not Affiliated With Any Other Mail Order Tube Co. 



RAD-TEL TUBE CO. 



I 57 CHAMBERS ST. Mitchell 2^3147 NEWARK 5, n7j. 

November, 1959 



TERMS: 25% dep. must accompany 
all orders — bal. C.O.D. Please send 
approx. postage. All shipments P.O. B. 
Newark warehouse. NO HANDLING 
CHARGE WITH THIS AD. Subject to 
prior sale. No C.O.D.'s outside 
continental U.S.A. ._. , ._ 
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Carl and 
Jerry 



By 

JOHN T. FRYE 

W9EGV 



The Ghost Talks 

UTT'S CERTAINLY going to be a warm 
1 Halloween tonight," Carl thought. The 
late October sunshine felt good on his shoul- 
ders as he crossed the back yards on his 
way to the electronic laboratory in the 
basement of his friend, Jerry. Carl clattered 
noisily down the outside steps and through 
the door, but Jerry was so intent on some 
parts on the bench in front of him that he 
only grunted a greeting without looking up. 

After peering disdainfully at the odds 
and ends of electric gear scattered over the 



bench, Carl said, "I give up; what's it 
gonna be? An anchor for a space station?" 

"It's my Doorbell-Pinner Discourager," 
Jerry replied. "Here's a 30-ohm surge- 
limiting resistor, a silicon diode rectifier, 
and a 10,000-ohm plate-circuit relay, all to 
be connected in series across our door 
chimes. This 1000-/£f., 25-volt electrolytic 
capacitor connects across the relay wind- 
ing. The normally open relay contacts are 
wired in parallel with the porch light 
switch. Can't you take it from there?" 

"Hm-m-m-m," Carl said slowly as his 
forehead wrinkled in concentration above 
his horn-rimmed glasses; "when someone 
pushes the doorbell button, about 18 volts 
a.c. is applied to the chimes. This will be 
rectified by the diode, and current through 
the relay will close the contacts, turning on 
the porch light." 

"Good boy!" Jerry applauded; "and the 
\oltage across the relay winding will 
charge the capacitor. Current from this 
discharging capacitor will hold the relay 
closed even after the button is released. 
In fact, with this capacitor and relay com- 
bination, the porch light stays on for a full 
(Continued on page 92) 




Bullet the Best Portable,. l n£icm 



Kit $29.95 



6TRANSIST0R RADIO RA G 

Wired $49.95 ,««»«.■«. 



Easy creative fun to build . . a lifetime of big-set entertainment wherever 
you go . . designed so that even the novice can build it & obtain a handsome 
professional assembly & outstanding performance. American-made modern 
super-heterodyne all-transistor circuitry, plus finest quality parts throughout 
assure you of highest durability & stability. 

• high sensitivity & selectivity ■ big-set volume & tone quality with 4" % 6" 
PM speaker & 250 mw push-pull audio output stage • built-in Ferrite rod 
antenna for good reception in any location . pre-aligned RF & IF transformers 

• planetary vernier tuning (7:1 reduction) for easy station selection & tuning . 
high-impedance earphone jack for private listening; eliminates drain of output 
stage when using earphone . attractive tan leatherette case, retractable handle 

• compact: B'/a" w, 4V 2 ' h, 2W d. Only 3 lbs. 



Bu ild the BE ST BUYS in "HAM" gear. .. 




90-WATT CW TRANSMITTER * 720 
Kit $79.95 Wired $119.95 

"Ideal for veteran or novice" - ELECTRONIC 
KITS GUIDE. "Top quality" - POPULAR ELEC- 
TRONICS. "Well designed". ELECTRON ICS WORLD. 

80 thru 10 meters with one-knob band-switching 
Full •■clean" 90W input, 65W external plate 
mod. Matches loads 50 10 1000 ohms May be 
used as basic exciter unit. T V I shielded TuDes- 
6146. 6CL6, 2-6AQ5, GZ34. Attractive "living 
room" low-silhouette design. 15' w, 5" h, l j" d. 




UNIVERSAL MODULATOR-DRIVER -730 
Kit $49.95 Wired $79.95 

Cover E-5 $4.50 

Delivers 50W undistorted audio. Modulates 
transmitters having r.t inputs ui> to 100W. Unique 
over-modulation indicator. Output transformer 
matcties 500-10,000 ohms Low-level speech 
clipping & filtering. Inputs for xtal or dynamic 
mikes, phone patch, etc 1 tubes. 6" h, 14" v*, 8" d. 



GRID DIP METER ^710 
Kit $29.95 Wired $49.95 

includes complete set of coils for full 
band coverage. 400 kc-230 mc in 8 over- 
lapping ranges 500 ua meter. Plug-in 
coils are pre-wound, pre-calibrated to 
0.5% accuracy. Transformer-operated 
power supply 2V4" h, 2V' vv, 6%" I 



ELECTRONIC INSTRUMENT CO., Inc., 33-00 N. Blvd., 1. I, C. 1, N. Y. 



Compare ludge for yourself - at 
your neighborhood EICO distributor. 
For free catalog on 65 models of 
EICO test instruments, hi-fi & "ham" 
gear, fill out coupon on Page 40 
Add 5% in the West 
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Special to 
our readers 
for only... 




As a man who is seriously interested in hi-fi, you will certainty 
want to be among the first to take advantage of this new and 
important test record. It will enable you to know your system 
inside-out. As a result, your listening enjoyment will be even 
greater than ever before. 

Here are some of the questions 
this record will answer for you! 



/How flood is my stylus? Is it worn? 
V Will it damage my records? 
^What about my stereo cartridge? 
^ Does it have enough vertical compli- 
ance so that it wont ruin my expen- 
sive stereo records? 
^Sls my turntable running at the right 
speed? Is it free of rumble, wow, and 
flutter? 

What sort of standing waves do I get 
in my listening room? 

%/Are my speakers hooked up cor- 
rectly? Are they phased properly, 
and is the correct speaker connected 
to the right stereo channel? 

\fHow perfectly is my system 
equalized? 

Vw/tat about separation? Is it 
adequate? 

You'll get on-the-spot-answers to these 
and many other questions when you use 
this Stereo- Monophonic Test Record. 
It's the most complete test record of its 
kind-contains the widest range of es- 
sential check-points ever incorporated 
into one test disc! And, best of all, you 
need no expensive test equipment when 
you use this record! Just listen and get 
the thorough results you want - all 
checks can be made by ear! 
As a man who is seriously interested in 
hi-fi, you can immediately see the ex- 
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Special Features of ELECTRONICS WORLD 
7" Stereo-Monophonic Test Record 

• Four bands for stereo checks only- 
plus three bands for checking stereo 
or monophonic equipment! 

• Made of top-quality virgin vinyl for 
long wear! 

• Specially-reinforced center resists 
wear! 

• Delivered in special polyethylene en- 
velope-dust and dirt are sealed out! 

• Fully guaranteed! 



traordinary 2- way value you pet from 
this special test record. First, it guides 
you in evaluating the quality of repro- 
duction your equipment now produces. 
Second, it specifies the adjustments 
necessary to pet the best recorded sound 
you have ever heard! Add up the ad- 
vantages! Check the special low price! 
This is easily the best value of the year 
for everyone who owns a hi-fi system - 
either monophonic or stereo! 

Supply limited-Order your Test Record for just $1 now! 

This stereo -monophonic test record 
will only be sold to you by mail, at the 
special reader-price of just $1. You 
can be sure that it comes as close to 
perfection as is humanly possible, be- 
cause the editors of Electronics World 
-leading technical magazine in the field 
of electronics-have poured their accu- 
f 



mulated know-how into this project for 
a period of many, many months. But 
the supply is limited, so it will have to 
be first-come, first-served! Avoid dis- 
appointment-place your order right 
now. Fill in and mail the coupon, to- 
gether with your check ($1 per record) 
today! 



POPULAR ELECTRONICS • P.O. Box 523, New York 8, N.Y. 

Please send me. test records at $1 each. My check (or money order) 

f or $ is enclosed. I understand that you will pay the postage and 



that each record is fully guaranteed. 



Address. 



SORRY-no charges or C.O.D. orders! 



En 
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ffie experts say 

your BEST BUY 



EICO, 33 00 Northern Blvd., L I C 1 N Y PE-11 
Show me HOW TO SAVE 50% on 65 models of 
top-quality: £ 

P h'V F ' P TEST INSTRUMENTS □ "HAM" GEAR * 
Send FREE catalog & name of neighborhood EICO £ 
dealer. rj Send free STEREO Hi-Fi Guide. 

z 

NAME ~ 

O n 

ADDRESS q 

Q 

C,TY ZONE STATE 



iTEREO and MONO 




^■.■""^' w '""! 




STEREO Dual 
Amplifier- 
Preamplifier 
HF81 
Kit $69.95. 
Wired $109.95. 
"Excellent'' - 
SATURDAY REVIEW; 
HI-FI MUSIC AT HOME. 



STEREO Dual 
Preamplifier 
HF85 
Kit $39.95. 
Wired $64.95. 

"Extreme 
flexibility . . ■ 
a bargain"-Hl-Fl REVIEW 



STEREO Dual 
Power Amplifier 
HF 86 
Kit $43.95 
Wired $74.95 




H 



Mono 
preamplifier 
HF65A: 
Kit $29.95 
Wired $44 95. 
Supply HF65: 
Wired $49-95. 



Mono Power 
Amplifiers (60, 
50, 35, 30, 22. 

14-Watt; use 

2 for Stereo) 
om Kit $23 50. 

Wired $41.50. 



Mono 
Integrated 
Amplifiers^ (|O o , 

12-Watt; use 
2 for Stereo) 
from Kit $34.95. 
Wired $57.95. 




•Less Cover, 
F.E.T. incl. 



FM Tuner HFT90 
Kit $39.95*- 
Wired $65.95*- 
Cover $3.95. 
-One of the best 
buys you can get in high 
' fidelity kits - 
AUDIOCRAFT Kit Report. 
AM Tuner HFT94 
Kit $39.95. Wired $65.95. 
incl. Cover & F.E.T. 

2-Way 
Bookshelf 
Speaker 
System HFS1 
complete with 
factory-built 
P cabinet-. $39.95. 

* NEW '. 

COMPLETE 

DUAL 
' AMPLIFIER 
AF-4 
Kit $38.95 
Wired $64.95 





Power & Bias 
T Supply f 0r 

transistorized 
E QPt, -1020* 
K|t $19.95 
W,red $27.95. 



^BE & CRT Hi 
Tester rgi^ 

Wj'ed $5.95 

radio/TV tubes 
Pi'ot lamps, etc 



* F Signal 
Generator 
j. . , -324 
f u, Klr $26.95 
^red $3 9 . 9 I; 




P" ^ t- m ~~^^^^' * • • ar, d in ^ 



^'"'aturized 
Mu, ti . Sf , 

Tracer ~145a 

^.Kit $19.95 

Wired $28.95. 



> j 1000 Ohms/Volt 

w Kit $12 90 
Wired $14.90 



Series/ 
Parallel 

combination 
Jf -1140 



135 0 Combinations 




Vacuum Tube 
"meter -22l 

^ed $39.95 

5''Push.p U il 
ocope «425 
Kit $44.95 
W'red $79.95 

5 Scope r 460 

Wired $129.50 



6V & i2v 
ri Battery 
Euminator 
_ & Charger 




Peak-to-pepk 

fni nhPr0be 

(Pat. pend.) 

$29.95 
Wired $49. 95 - 



VJ 1 Tu °e Tester 

-? L.Kit $34 6 9 ; 5 5 
I Wired $49.95, 



R-C Bridge 
p & R-C-t 
comparator 
u t / 95 0B 



IN STOCK! Compare 

take therft home - right "off the shelf" - from 2000 neighborhood 
dealers.. Over 1 MILLION EICO Instruments in -u^^SSS^^oM 



See Page 38 for EICO'S BEST BUYS in "HAM" GEAR and TRANSISTOR RADIOS. 
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Vital Link: to tfie Stars 



Of little importance until recently, telemetering is now 

one of the fastest- growing 

fields in electronics 
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100-TON 85-foot missile fights 

its way up into the sky, arches 
proudly out over the ocean, falters, 
veers wildly, becomes a surging 
spectacle of flame, then plunges 
into the ocean. After the scien- 
tists recover from their disap- 
pointment, how can they find out 
what caused the failure? The 
answer is telemetering—the 
process of taking measurements 



By EARL STOWELL 
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Telemetering components are al- 
ways compactly paclcaged. Above 
is a transistorized subcarrier oscil- 
lator made by United Electrody- 
namics. At right above is a Par- 
sons crystal-controlled two-watt 
FM transmitter. A telemetering 
r.f. amplifier is at right; thi; 
Rheem unit covers 215 to 245 mc 



at one place and simultaneously sending 
them to another place for interpretation or 
"read-out." 

Telemetering should not be confused with 
remote control. When you set the tempera- 
ture control of a modern stove, you are 
using a type of remote control to regulate 
the oven temperature. But if the stove has 
a signal lamp that goes on when the cor- 
rect temperature is reached, this is a form 
of telemctering^-becausc information (the 
temperature) is measured at one place and 
is then sent to another for "read-out." 

Sending Back the News. Only in re- 
cent years has there been a need for tele- 
metering. In the early days of flying, for 
example, when planes were much simpler 
than they are now, a test pilot would take 
a new plane up for its initial run and would 
then report back to the designers what 
changes should be made. But nowadays 
things happen so fast on test flights that 
it's impossible for the pilot to notice every- 
thing that's going on. And today's aircraft 
are so expensive and complex that if an ac- 
cident occurs, a method of determining the 
reason for the accident is essential. Tele- 
metering provides the means for solving 
these very real and important problems. 
42 



Weather-study instruments developed in 
the Thirties provided a clue for the design 
of telemetering equipment. A German 
scientist devised a simple but effective sys- 
tem for determining atmospheric conditions 
at various altitudes. He attached a battery- 
powered radio transmitter to a balloon and 
then hooked up some sensing elements to it 
that delivered varying voltages in propor- 
tion to altitude, temperature, and humidity. 
As the balloon floated through the sky, a 
three-point rotating switch connected each 
of the instruments in turn to the transmit- 
ter. Even today, this simple technique 
forms the basis of many telemetering sys- 
tems. 

Instrumentation. Telemetering sys- 
tems seem complicated, but their complex- 
ity comes from the amount of detail in- 
volved, rather than from their inherent 
circuit complications. 

The first links in a telemetering chain 
are the measuring instruments, which are 
designed to produce output voltages in ra- 
tio to their readings. For instance, to meas- 
ure temperature between 0 and 100°, a 
measuring instrument with an output 
range from 0 to 5 volts would deliver no 
output at 0' and 5 volts at 100°. A tempera- 
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ture of 50' would result In an output of 2.5 
volts. It is more common, however, to use a 
measuring instrument that puts out ±2.5 
volts, with zero representing half-scale; 



After heing coded, the information from 
the measuring instruments modulates the 
r.f. output of a battery-powered transmit- 
ter. Most telemetering systems use FM 
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IMPACT 
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FLIGHT 
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Block diagram of typical telemeter- 
ing system. Subcarricr oscillators all 
modulate transmitter simultaneously. 
SCO 4 does multiple duty by sam- 
pling four different measurements 
in order when commutator turns. 



FM XM 

215-2 
MC. 



ITR I 
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SIGNAL 



0*© 



TAPE RECORDER 




hence. —2.5 volts would indicate a temper- 
ature of 0° and +2.5 volts would mean 100 

These voltage variations from the meas- 
uring instruments must be coded before 
they are fed into a transmitter. For ex- 
ample, information can be indicated by 
varying the duration of the 
pulse; this method is called 
PDM (Pulse Duration Mod- 
ulation). Or the amplitude of 
the pulse might be varied 
(PAM, or Pulse Amplitude 
Modulation). Another meth- 
od is PCM (Pulse Code Mod- 
ulation) or its close relative 
PPM (Pulse Position Modu- 
lation) in which the position 
of two short pulses with re- 
lation to each other is the 
code. 

For extreme accuracies, a 
digital system is used. In this 
system, each measurement is 
changed to a binary number 
which may then be handled 
with high accuracy — up to 
0.01 f r if required—and the 
output can be fed directly 
into a digital computer. 
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transmitters which provide about 2 watts 
output in the 215-245 mc. band. Some 
transmitters, however, put out as much as 
100 watts. 

Final Link. At the ground station, spe- 
cially designed antennas pick up the r.f. sig- 



MlCR0METE0R<TE 
ELECTRONICS — 



BATTERY 
PACK 



, SUB-CARRIER OSCILLATOR 

CHANNELS 2 A NO 5 



BATTEL PACKS 



BATTERY PACK 



— ION 




~V TRANSMITTER 
OUTPUT STAGE - 

ANTENNA DlPOlE — 



COMMAND RECEIVER 



flLTERS AND DlPLExE* 



Cross section of telemefering pay load carried by the "Pioneer L 
Although short-lived, the "Pioneer I" provided a great deal of Me 
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are engineers with imaginations. But if you 
know the general principles involved, you 
will be able to understand any telemetering 
system with a little study. 

Problem and Solution. Let's take a 
typical telemetering problem and then fol- 
low through on its solution. Assume that 
we want to send up a missile for testing. 
Since it's doubtful that the missile will re- 
turn to the ground in one piece, we must 
get the information we need while the mis- 
sile is in flight. Suppose we want to know 
its angle of flight, speed, yaw and pitch 
rates, the level of gamma rays encountered 
by the missile, and various other measur- 
able data. 

Now, how do we get this information? 
We start by building a battery-powered FM 
transmitter into the missile. Then, if we 
have many measurements to send back to 
the ground, we can use a combination of 
two frequency-saving methods of feeding 
the transmitter. 



Ground installation is last 
link in telemetering chain. 
High-gain antennas, such as 
the 60' "dish" above by Radi- 
ation, Inc., feed signals into 
elaborate electronic "brains." 
First two racks of Parsons 
ground system at right contain 
tape recording equipment; in 
the third rack are receivers and 
test equipment; the next two 
hold bandpass filters and dis- 
criminators; racks 7 and 8 are 
demodulators and patch-panel 
racks; the next-to-last one con- 
tains oscilloscope and associ- 
ated equipment; rack at far 
right holds five strip recorders. 





nals which are demodulated, sorted out, and 
turned into understandable form. In some 
cases, the signals are decoded as fast as 
they are received; this is called "real-time" 
telemetering. Most of the information is 
recorded by tape recorders for later study. 
Some advanced telemetering systems feed 
selected information directly into comput- 
ers for immediate processing, as mentioned 
above, making it possible to notify a pilot 
of danger developing before he is aware of 
its presence. 

Because telemetering installations are 
usually tailored to a particular job, there 
are as many telemetering systems as there 
44 



First, we use subcarrier oscillators to 
create multiplex subchannels. Some sys- 
tems use up to 18 subchannels— all of which 
can be handled by the same transmitter. 
For instance, if the first subcarrier oscil- 
lator (SCO 1) has a center frequency of 400 
cps, a ±2.5-volt input signal from the sens- 
ing element will cause SCO 1 to vary from 
370 to 430 cps. Accordingly, SCO 18 has a 
center frequency of 70 kc, and its output 
frequency will vary from 64.75 to 75.25 mc. 

The outputs from the SCO's all modulate 
the FM transmitter simultaneously and 
the receiver on the ground sorts out and 
{Continued on page 107) 
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Infinite baffle, bass-reflex, ducted-port, or horn? Here are 
some important facts on each 



UEGARDT^ESS of the quality of a loud- 
speaker, it won't sound good until it is 
mounted in a properly designed enclosure. 
As the cone of a speaker moves forward, it 
compresses the air in front of it and "rare- 
fies" the air behind it. Waves longer than 
the distance from front to hack are can- 
celled if the areas of compression and rare- 
faction coincide. This means that little use- 
ful low-frequency output can be produced 
by a speaker in free air. 

To avoid this cancellation, the front and 
back waves must be separated by a dis- 



By JOSEPH MARSHALL 



tance of at least one-half the wavelength 
of the lowest frequency we want to hear. 
The ideal baffle would provide an infinite 
distance from front to back. But "infinity" 
is impossible to attain in practice; the 
closest approach to infinite baffling is most 
commonly achieved by mounting the 
speaker in a wall between two rooms. This 
kind of infinite baffle is, indeed, one of the 
best of all baffles. 

Practical Infinite Baffles. In compari- 
son with other types of baffling, the "be- 
tween-the-rooms" method is inefficient on 
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Fig. 1. Bass-reflex enclosure (A) 
uses the speaker's back wave 
to augment its direct radia- 
tion. Ducted-port enclosure (B) 
works on the same principle 
and can be physically smaller 
than a bass-reflex enclosure 
which has the same resonance. 





(B) 



the bass end. On the other hand, compen- 
sation can be made for bass deficiencies by 
mounting two or more speakers close to- 
gether. The mutual coupling provided by 
this technique boosts output at low fre- 
quencies by the square of the increase in 
piston area. In other words, two identical 
speakers close-coupled will have four times 
the low-frequency output of one speaker 
alone, and three will increase the low-fre- 
quency output nine times— theoretically, at 
least. 

Since some landlords and wives take a 
dim view of having their walls cut into, a 
more common type of infinite baffle is sim- 
ply a closed box, with only a single hole for 
the speaker. Although this enclosure is not 
a true infinite baffle, it does work well with 
some speakers and is used exclusively by 
such a top-notch speaker designer as Bozak. 

The infinite baffle enclosure has only one 
major disadvantage. As the space behind 
the speaker is reduced, the air becomes 
harder to compress. Tfiis raises the speak- 
er's resonant frequency and thereby limits 
the bass response of the system. The 
smaller the box, the greater this effect. 
The^ one way to keep a small speaker sys- 
tem's resonant frequency respectably low is 
to use in it a speaker with exceptionally 
high compliance. 

Infinite Baffle Variations. This is ex- 
actly what Edgar Villchur did when he 
designed his revolutionary AR1 speaker 
system. Villchur first designed a special 
woofer with such high compliance that its 
free-air resonance was around 10 cps. Since 
the speaker itself had so little restoring 
force, a small totally enclosed box was 
46 



essential in order that the air inside the 
box could provide the necessary amount of 
restoring force. As is well known today, 
this rather unusual approach was very suc- 
cessful and the AR1 systems are capable of 
response to 30 cycles and even lower. 

Other manufacturers have come up with 
somewhat similar designs. Jensen, KLH, 
JansZen, and others are successfully using 
the idea of high-compliance speakers in 
small enclosures. 

Another very clever approach to infinite 
baffling has been made by H. H. Hartley, 
the British speaker designer. In his en- 
closures, Hartley hangs a whole series of 
sound-absorbing felt curtains behind the 
speaker. By the time the back wave reaches 
the last curtain, it has been almost entirely 
dissipated. Because the box is not solidly 
closed, the air inside it does not raise the 
resonant frequency of the system. 

Bass-Reflex. A minor disadvantage of 
the infinite baffle is that it puts the back 
wave to no useful purpose. There are other 
enclosure designs, however, which do use 
the back wave to augment the direct sound 
from the front of the speaker. The "bass- 
reflex" enclosure in Fig. 1(A) is the most 
familiar. 

Here we have a simple box, but in addi- 
tion to the hole for the speaker, we add 
another hole, or "port." The internal di- 
mensions of the enclosure are so designed 
that the speaker's back wave emerges from 
the port and reinforces the front wave. In- 
creased bass output is the result. 

The bass-reflex enclosure is a more com- 
plex acoustical device than the infinite 
baffle because it is a type of Helmholtz 
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resonator and has a resonant frequency of 
its own. In the early days, this self -res- 
onance produced a coloration of the sound 
that many people disliked. However, by 
careful design and by matching the cabi- 
net to the speaker, current bass-reflex 
enclosures use the resonator effect to par- 
tially cancel out the resonance of the 



has been greatly accelerated by the stereo 
boom and the need for compact speakers. 
Some commercial systems which use the 
ducted-port principle are the University 
S-10, the Jensen TR-10, and the new Audax 
"Parafiex" systems. 

Horn Enclosures. When you want to 
call over a long distance, it is almost in- 



CORNIER OF ROOM 




SOLID FRONT 



(A) 



Fig. 2. Horn systems are both 
the most efficient and the 
bulkiest type of enclosures. 
The front-loaded horn (A) 
uses only the front radiation 
from the speaker. The back- 
loaded horn (B) radiates 
the front wave directly and 
horn-loads "the back wave. 



speaker, and thus make pos- 
sible smoother reproduction. 

Some manufacturers — nota- 
bly Altec Lansing—think the 
bass-reflex is the best of all 
loudspeaker enclosures. A few 
of the better-known bass-re- 
flex systems are the Altec 
Lansing "Corona" and "La- 
guna," the Stephens E-2 sys- 
tem, and Kingdom Products' 
"Audette" line. 

Ducted-Port. The bass- 
reflex enclosure can be refined 
by adding a tunnel, or "duct," 
to its port. This variation of 
the bass-reflex is called a 
"ducted-port" enclosure. See 
Fig. 1 (B). 

Adding this duct to the port lowers the 
resonant frequency of the enclosure. Thus 
a ducted-port enclosure can be smaller than 
a bass-rellex enclosure with the same res- 
onance. By combining the ducted-port en- 
closure with a low-resonance speaker, good 
response to about 40 cps can be obtained in 
an enclosure of very small size. 

The trend toward the ducted-port design 
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stinctive to cup your hands to your mouth. 
This increases vocal efficiency in two ways: 
it couples the vocal cords more effectively 
to the air, and it concentrates the sound 
in a narrower beam. 

Horn loudspeakers operate on the same 
principle. The cone of the speaker is cou- 
pled to the air by an expanding horn, thus 
improving the efficiency. Horns can be up 
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Fig. 3. Unusual 
approach to horn 
design is used in 
EICO HFS-2 sys- 
tem. Bass is radi- 
ated from slots 
which terminate 
dual conical 
horns. Mid-range 
and high fre- 
quencies are 
sprayed upward 
and outward from 
top of enclosure. 





to 50% efficient. In comparison, the infinite- 
baffle and bass-reflex systems are usually 
only from 1% to 7% efficient. 

To be effective at low frequencies, how- 
ever, horns have to be long and big. The 
problem of length can be solved by folding 
the horn much in the manner that musical 
horns such as the trumpet and the trom- 
bone are folded. 

The taper of a horn can take several 
shapes, varying from a straight, or conical, 
horn to such curves as the exponential and 
the catenoid. At one time, when horns were 
more popular then they are today, there 
were tremendous controversies as to which 
of these curves was best. 

To radiate well at frequencies below 50 
cycles, a horn must have a mouth diameter 
of from 6 to 10 feet, depending on the taper. 
A horn of this size would obviously be 
impractical for use in a home. By placing 
the horn in a corner, however, the walls, 
floor, and ceiling become extensions of the 
horn, and the entire room becomes the 
mouth of the horn. This technique is used 
in the design of horns for the home. 

The most famous horn enclosure was de- 
veloped just after the war by Paul Klipsch 
— and is called, appropriately enough, the 
"Klipschorn," This is a front-loaded horn, 
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that is, the front of the speaker works 
into the horn and the back into a closed 
box. The folds of the Klipschorn are ex- 
tremely intricate, but the results are 
superb. Separate speakers, also loaded by 
horns, are used for the mid and high 
ranges. Other well-known horn systems us- 
ing the front-loading principle are the 
Electro-Voice "Patrician" (also designed 
by Paul Klipsch) and the Jim Lansing 
"HartsfieJd." See Fig. 2(A). 

Back-loaded horns are also frequently 
used. In this type of system, the front of 
the cone radiates sound directly and the 
back wave from the speaker is fed into a 
folded horn. See Fig. 2(B). Examples of 
back-loaded horns are the Electro-Voice 
"Aristocrat" and the Jim Lansing "Hark- 
ness." 

A new variation on the horn is the EICO 
HFS-2 system, designed by Stewart Hege- 
man. In this unusual enclosure, the back 
of the cone works into two folded conical 
horns. See Fig. 3. However, the horn 
mouths have only a narrow slot opening, 
providing a very wide radiation pattern. 
The front of the cone faces upward and 
also has a wide radiation pattern. The 
result is a speaker of excellent sound qual- 
ity and with unusually wide dispersion. 

Design Trends. Stereo has presented 
some special demands on speakers. Com- 
pactness, of course, is a great advantage 
when one has to fit two speakers into a 
room. Speaker enclosure designers have 
responded to the challenge by turning out 
small-sized systems with amazing sound 
qualities. The old rule of thumb, "The 
bigger the enclosure, the better the bass," 
is now becoming obsolete. There is no 
longer any necessary relation between the 
size of an enclosure and its ability to cover 
the bass range. 

The most significant movement in en- 
closure design today is the trend toward 
enclosures for use with one specific speak- 
er. This "togetherness" idea is particularly 
important because a speaker system sounds 
its best only when the speaker and the en- 
closure are matched to complement each 
other. Whereas in earlier years integrated 
systems were largely restricted to the more 
expensive models, today this design philos- 
ophy is resulting in higher performance 
speaker systems in every price range. 

"Tune in" next month for a discussion 
of stereo cartridges— the different types 
available and the advantages of each. -igjf- 
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Sine-Wove 
Test Generator 





By 

R. ZARR 



MANY transistorized audio oscillators 
have been built and described, but few 
can boast a really pure sine wave. This 
Hartley oscillator circuit generates an un- 
distorted 2-kc. signal suitable for operating 
bridges, hi-fi testing, filter experiments, etc. 
The push-pull feature eliminates even har- 
monics, increases the output to 5 mw., and 
reduces distortion. A choice of three dis- 
tinct output impedances and voltages are 
available. 

Listed below the schematic diagram arc 
the approximate no-load voltages and out- 
put impedances for a 1.5-volt and a 9-volt 
battery supply. The drain is only 1.5 ma. 
with a penlight cell supply; it is 9 ma. with 
a 9-volt battery. Note the very low imped- 
ance at Jl— nearly any low value of load 
can be connected here without appreciable 
voltage loss. 

Components are not critical as to layout 
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or value. Only the 240-ohm resistor may 
need adjustment; if it is too low for the 
transistors the waveform may suffer some- 
whal. and if it is too high the output will 
fall oil. Frequency of operation can be 
lowered if desired by adding capacitance 
across the .2-/if. capacitor. 

The two RCA 2N217 transistors have 
llexible leads and tit into adjacent pins of 
a 7-pin in-line socket— each transistor uses 
three pins with the center pin unoccupied. 
For the battery supply, the author employs 
a holder into which a H Z" penlight cell can 
be slipped for low power or an RCxV VS309 
(9 volts) for high power. HS(- 
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PVER hear of "lo-fi"? Here it is— tran- 
*J sistorized, battery-powered and fre- 
quency-adjustable. What's the purpose of 
lo-fi? Well, if you've ever been bothered 
by dog, cat, or bird congregations in your 
area— and wanted to shoo them off pain- 
lessly—then this lo-fi squawker is the an- 
swer to your prayers. 

Construction. The complete unit is 
housed in a 3" x 5" x 9" metal cabinet and 
uses two modular subassemblies. Module A 
is the relaxation oscillator and module B 
the transistor oscillator. Both subassemblies 
and the tweeter are mounted on the front 
panel. The tone control and switch are 
mounted on the cabinet, which also contains 
the batteries. 

Each module is wired on a 2V 2 "-wide 
phenolic or Bakelite board. All components 
are mounted on the front sides of the 
boards except power transistor Q' h which 
is on the back of module B. Parts place- 
ment is not important, but the arrangement 
shown eliminates most crossing of wires. 
The non-power transistors and other com- 
ponents are mounted to the boards by 
50 



means of flea clips or copper pins. This 
method allows easy parts replacement, if 
necessary. 

The upper right-hand and lower left-hand 
corners of module A should have eyelets 
or pins installed for connection to module B. 
Since the speaker has no provisions for 
mounting a transformer, Tl is fastened to 
the bottom of module B. A simple bracket 
bolted to the inner bottom of the cabinet 
holds the batteries in position. Mount tone 
control R/ f and on-off switch SI on top of 
the cabinet. 

Testing. After module A is wired ac- 
cording to the diagram, power may be ap- 
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Transistorized noise generator chases unwelcome guests 

By I. C. CHAPEL 




HOW IT WORKS 

Components Cl. A' 7, NL1 and F>1 comprise a 
relaxation o-cillator that pulses at a rale (approx- 
imately 100 per minute) determined by the lime 
constants of Cl and R 1. This signal is applied to 
Ql and Q2 which, together, operate as an audio 
oscillator. Potentiometer R4 controls the frequency 
of oscillation. 

The combined output of the oscillators feeds a 
driver stage (Q3) which is followed by an interstage 
transistor transformer (Tl). This transformer feeds 
the 2X2 55 power amplifier (Q4), the output of 
which is connected to a direct-iadiating 20-watt 
tweeter. 



PARTS LIST 

BJ- -90-voJf battery {three Burgess U20 batteries 

in series,) 
B2 6volt battery (Eveready 510S) 
CJ, C2 — .05-^/. capacitor 
C3 .002-/*/. capacitor 
C4, CS -.001- f^f. capacitor 
NL1 — NE-2 neon lamp 
Ql, Q2—CK722 transistor 
Q3—2N217 transistor 
Q4 — 2N255 power transistor 

Rl — 10 megohms All resistors 

R2— 560,000 ohms V 2 -warf 
R3—3300 ohms composition 
R4 — 15,000-ohm tone control 
R5 — 180,000 ohms 
R6— 18,000 ohms 
R7— 91,000 ohms 
R8—47 ohms 
R9 — 2700 ohms 

Sl—D.p.s.t. toqqle or rotary switch 

Tl — Interstage transformer, primary 100 ohms. 

secondary 10 ohms (Stancor TA2 or equivalent) 
SPKR — Tweefer speaker with 16-ohm voice coil 

(Calrad CT-1 or equivalent) 
1 — 3" x 5" x 9" metal cabinet 
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plied. This unit is complete within itself 
and can be tested without connection to the 
other circuits. The frequency of the tran- 
sistor oscillator (Ql and Q2) can be changed 
by variation of RJ f and CJf. The values given 
for Cl and Rl cause a pulse rate of about 
100 per minute in the neon lamp relaxation 
oscillator. 

Module B can be tested without connect- 
is connected from the base of Ql to ground, 
ing it to module A if a 100,000-ohm resistor 
The power drawn by module B is about 90 
ma. at 6 volts. The signal level, measured 
across the speaker voice coil is approxi- 



mately 10 db. 



Parts arrangement of module B used 
here eliminates most crossing wires. 
Output frequency of the "Squawlcer" 
can be lifted into supersonic range 
by changing value of C4 and/or R4. 



-3F 



MODULE B 



CI NLI C2 R2 Rl 



Subassemblies interconnected 
and ready to be installed in cab- 
inet (right). Note mounting of 
power transistor Q4 immediately 
below transformer on module B. 



MODULE A SPEAKER 
-R4 




MODULE 



M00ULE B 




Rear view of cabinet with baclc 
panel removed shows relative 
placement of major components. 
Use a larger cabinet if you find 
wiring or assembly too crowded. 



6 VOLT BATTERY 
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ACOUSTICAL 




#-#ow ive// does it work? 



* * ♦ i 



Hefe Ore the Vesurjs of 
a project undertaken by 
POPULAR ELECTRONICS 
to determine the effects 
of installing acoustical 
tile in a typical stereo 
listening area " ! I I * * ! II 



nriHE ACOUSTICS of a listening room are 
Jl more critical for stereo than they are 
for mono reproduction. Poor acoustical 
conditions can completely destroy the 
stereo effect while a room with good acous- 
tical characteristics can enhance it. A use- 
ful tool for controlling the acoustical char- 
acteristics of a room is acoustical tile, an 
inexpensive material that fits in with mod- 
ern concepts of room decor. 

To determine the practical effects of in- 
stalling acoustical tile in a typical listening 
area, Popular Electronics has sponsored 
a special research study. Recently com- 
pleted, this study was conducted in a base- 
ment room — such as may be found any- 
where in the country — 30 feet long, 11 feet 
wide, and 7% feet high; the walls of the 
room were of concrete block construction, 
the floor asphalt tile. 

Sound measurement tests under six dif- 
ferent acoustical conditions were made, the 
results and interpretations of which are 
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By 

ANDREW LORANT 



given on the following pages. The measure- 
ment technique was as follows : 

A General Radio Model 1551A Sound- 
Level Meter was placed on the center line 
of the room at distances of 3, 6, 9, 12 and 
15 feet from two stereo speakers. Then, 
with only the left speaker producing sound, 
measurements of the sound level at each 
distance were taken, with the microphone 
of the sound-level meter alternately facing 
left and right, simulating a listener's left 
and right ears. 

The sound source for the speaker was 
"white noise," the noise encountered be- 
tween stations in tuning an FM radio. This 
sound source is useful in audio testing be- 
cause it contains audio power which is 
evenly distributed over the entire audible 
frequency range. The white noise was 
played back from a tape and amplified by 
a high-quality amplifier. 

Since the sound produced by the left 
stereo speaker should appear louder to the 
left ear than to the right ear, the object 
of the tests was to meas- 
ure the difference in 
sound levels at the left 
and right ears when the 
room was treated with 
varying amounts of 
acoustical tile. The 
sound-level meter was 
placed with its mike 2V2 
feet from the floor. 
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TEST 



Conditions: Ceiling covered with y 2 " Gypsum Board (plaster board) nailed 
against \ 1 2 " x l l 2 " joists, thus simulating an average "bare 1 ' room. (See 
photograph below.) Measurements to be taken with and without a thin 
9' x 12' carpet on the floor. 



Without Carpet 


With Carpet 


Feet 




Sound Level 


Feet 




Sound Level 


from 




(in decibels) 


from 




(in decibels) 


Speaker 


Left 


Right 


Difference 


Speaker 


Left 


Right 


Difference 


3 


80/ 2 


79 


~~ M/~ 


3 


80i/ 2 


78i/ 2 


2 


6 


80 


79</ 2 


V2 


6 


80 


78'/ 2 


|i/ 2 


9 


79'/ 2 


79 


'/2 


9 


78'/ 2 


781/2 


0 


12 


79 


78</ 2 


V2 


12 


73 


78 


0 


15 


78'/ 2 


78i/ 2 


0 


15 


78 


78 


0 



Observations: Since actual listening tests have shown that a 
di Here nee in sound level of at least 1 db between the left 
and right "ears'* is required for good stereo listening, the 
acoustically untreated room was deemed unsatisfactory for 
stereo at distances of more than 5 feet from the speakers. 
Placing the carpet on the floor resulted in slight improve- 
ment. The unsuitability of the room for music reproduction 
was further pointed out by the small degree of sound level 
fall-off from the front to the back of 
the room (there was an over-all sound- 
level difference of only 2 db as meas- 
ured 3 feet from the speaker and 15 
feet from the speaker). 



TEST 





Conditions: \ 2 " perforated 
Gypsum Board ceiling. 



acoustical tile (standard design) cemented to 





Without Carpet 






With Carpet 




Feet 
from 
Speaker 


Sound Level 
(in decibels) 


Feet 
from 
Speaker 


Sound Level 
(in decibels) 


Left 


Right 


Difference 


Left 


Right 


Difference 


3" 


78 


75'/ a 




3 


78 


75 


3 


6 


78 


76 


2 


6 


77 


75 


2 


9 


76/ 2 


75'/ 2 


1 


9 


75/ 2 


74'/ 2 


1 


; 12 


751/2 


75 


V2 


12 


75 


75 


0 


15 


75'/ 2 


75 


V2 


15 


75 


75 


0 



Observations: The stereo effect was now good up to 9 feet from the speakers, 
a substantial improvement over the results of Test I. In addition, the total 
front-to-back attenuation increased to 2V2 <Jb without the carpet and 3 db 
with the carpet. 



TEST 




Conditions: Same as for Test 2, but with temporary light draperies hung 
along entire left side of wall. (See photograph on next page.) 
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Without Carpet 






With Carpet 




Feet 
from 
Speaker 




Sound Level 
(in decibels) 


Feet 
Speaker 




Sound Level 
(in decibels) 


Left 


Right 


Difference 


Left 


Right 


Difference 


3 


77i/ 2 


75 


27 2 


3 


77 


74-A 


*/j 


6 


77i/ 2 


75 


2Vj 


6 


761/2 


74'/ 2 


2 


9 


75</ 2 


75 


*/2 


9 


79/ 2 


74/ 2 


1 


12 


74'/ 2 


74 


>/ 2 


12 


74i/ 2 


73</ 2 


1 


15 


74 


75 


-1 


15 


74 


74 


0 



Observations: This test was undertaken to evalu- 
ate the possible effects of applying acoustical 
tile on the walls. Although no improvement 
was made without the carpet in place, the stereo 
range was extended to 12 feet with the carpet. 
At 15 feet from the speaker, the attenuation of 
the direct sound from the speaker was actually 
more than that of the reflected sound from the 
right wall and caused the peculiar reverse effect 
indicated by the measurements made at this 
distance. 



TEST 



Conditions: V acoustical tile cemented to Gypsum Board ceiling; wall behind 
speakers and rear half of each side wall covered with U" Weldwood from 
floor to wainscotting, with acoustical tile from there to ceiling. 




Without Carpet 


With Carpet 


Feet 
from 
Speaker 




Sound Lev 
(in decibe 


el 
s) 

Difference 


Feet 
from 
Speaker 


Sound Level 
(in decibels) 


Left 


Right 


Left 


Right 


Difference 


3 


8l/ 2 


78'/ 2 


_ 3 


3 


80 


77 


3 


6 


80 


78 


2 


6 


78 


76J/ 2 


H/ 2 


9 


79 


771/2 


Wi 


9 


771/2 


76 


l'/2 


12 


78 


77 


1 


12 


76V 2 


75 ! / 2 


1 


15 


77 


76 


1 


15 


75'/ 2 


741/2 


I 



Observations: Again the stereo range was extended — this time to 15 feet. The 
front-to-back attenuation has also been improved, with the total attenuation 
at the left "ear" amounting to 4 J /2 db (the difference between the sound 
levels at 3 feet and 15 feet); attenuation at the right "ear" — which previously 
had been negligible — increased to 2V2 db. 



Conditions: Same as for Test 4, but with the remainder of the side walls 
covered with Va" Weldwood from floor to wainscotting, with acoustical tile 
from there to ceiling. (See photo on next page.) 



TEST 




Without Carpet 


With Carpet 


Feet 
from 
Speaker 


Sound Level 
(in decibels) 


Feet 
from 
Speaker 


Sound Level 
(in decibels) 


Left 


Right 


Difference 


Left 


Right 


Difference 


_ 


79 


76'/2 


2'/ 2 


3 


~ 78 


75</ 2 


2'/ 2 


6 


77'/ 2 


76 


|i/ 2 


6 


77 


75 


2 


9 


76'/ 2 


75 


H/2 


9 


75 


741/2 


H/ 2 


12 


75>/ 2 


751/2 


0 


12 


75 


751/2 


~Vi 


15 


7572 


75 


V2 


15 


74'/ 2 


74i/ 2 


0 
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Observations: The installation of the remainder 
of the paneling resulted in disappointing meas- 
urements. Not only was the stereo range de- 
creased to less than 12 feet from the speakers, 
but also the "reversal 1 ' effect, previously ex- 
perienced in Test 3, showed up again between 
12 and 15 feet. Obviously, reflection from the 
wood panels along the front half of the side 
walls was to blame. As replacement of the 
paneling would have been neither practical nor 
esthetic, a solution was sought by mounting the 
speakers slightly higher from the floor. 




TEST 




Conditions: Same as for Test 5, but with speakers 3 feet above floor. 



With Carpet, Microphone 
2 feet above floor 


With Carpet, Microphone 
4 feet above floor 


Feet 
from 
Speaker 


Sound Level 
(in decibels) 


Feet 
from 
Speaker 


Sound Level 
(in decibels) 


Left 


Right 


Difference 


Left 


Right 


Difference 


3 


77 


74 2 




2V2 


3 


78 


75 


3 


6 


76'/ 2 


74'/ 2 




2 


6 


77 


75'/ 2 


l'/2 


9 


75 


731/2 




1/2 


9 


76 


75 
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12 


74 


72'/ 2 




W2 


12 


75 


73'/ 2 


1% 


15 


731/2 


72'/ 2 




1 


15 


73l/ 2 


73 





Observations: The higher placement of the speakers resulted in the extension 
of the stereo effect to 15 feet. Measurements taken with the microphone 
at 4 feet from the floor indicated that good stereo listening could be expected 
when the listener was seated in a chair of normal height. 



The measurements under test conditions 
clearly show that the application of acous- 
tical tile can improve the stereo character- 
istics of a listening room by increasing the 
amount of acoustical stereo separation. In 
addition, the improvement in the rever- 
beration characteristics is also quite ev i- 
dent. While the reverberation was excessive 
in the untreated room (the reverberation 
time was 1.8 seconds at 500 cps), the 
finished room had a reverberation time of 
0.3 second. Although this may be on the 
"short" side for a room with a monophonic 
system, it is very satisfactory for a stereo 



listening room of about average dimensions. 

To determine if your listening room will 
benefit from the installation of acoustical 
tile, you can make preliminary tests by 
hanging some old drapes on the walls. Aural 
judgment of the results will indicate wheth- 
er treatment with acoustical tile would be 
desirable. In each installation, however, a 
compromise between optimum acoustics, 
esthetics, and practical considerations will 
usually be necessary. 

Next month, Popular Electronics will 
present various techniques for applying 
acoustical tile. ~Wr 
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By LARRY KLEIN 

Technical Editor 

IN THE LAST two installments of this 
series, we checked into the operation of 
cathode-ray tubes and sweep oscillator cir- 
cuits. Both elements were found to possess 
very special characteristics essential to the 
operation of the modern oscilloscope. 

Let's return to the CRT for a moment. 
Although we haven't mentioned it before, 
lots of voltage is needed to swing a cathode 
beam across a tube face. Under typical 
operating conditions the usual tube re- 
quires about 50 volts on the deflection 
plates to move the spot one inch. 

Considering this circumstance, how do 
we go about boosting an input signal 
(which may be less than one volt) to the 
voltage required for a 4"-high trace? The 
answer is simple — we amplify it. And here's 
where we come logically to an investigation 
of the oscilloscope's voltage amplifiers. 

Simplest Circuit. Looking at an early, 
simple type of scope amplifier, we find a 
single high-gain pentode tube in a circuit 
like that of Fig. 1. As you see, there's very 
little difference at this level of development 
between a scope amplifier and any other 
high-gain amplifier. 

The output voltage from the 6SJ7 is ap- 
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plied to one of the vertical deflection 
plates; the other plate is grounded. Notice 
that the vertical positioning potentiometer 
can apply either negative or positive (with 
respect to ground) voltage to deflection 
plate Dvl. When the pot slider is centered 
(at "0" voltage to ground), the spot should 
be centered vertically. The 4.7-megohm 
resistor isolates the positioning pot from 
the signal voltage. 

There are certain inherent disadvantages 
in this circuit, however. Its frequency 




Fig. 1. Typical single-ended amplifier 
used in early scopes. Circuit has limited 
-frequency response and low sensitivity. 
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VERT. PLATES 




Fig. 2. Vertical amplifier section (A) of a standard 
medium-priced oscilloscope — trie Paco S-50. Note 
direct-coupled output stage; more expensive models 
are direct-coupled throughout. A frequency-com- 
pensated attenuator switch (B) is used at the input 
of this amplifier; it has three attenuation positions 
— maximum attenuation occurs at the XI00 position. 

VERTICAL ATTENUATOR 




response is limited (it falls dead after 50 
kc.) and its gain isn't high enough to pro- 
vide a usable deflection with an input sig- 
nal much less than .25 volt. 

Advanced Circuit. In the pursuit of 
more and better amplification, oscilloscope 
designers have turned to a circuit familiar 
to us from hi-fi design — the push-pull am- 
plifier. But as we shall sec, a scope ampli- 
fier needs a lot more gimmicks to do its 
job correctly than were ever dreamed of 
among the hi-fi fraternity. 




Fig. 3. Uncompensated gain control (A) has high- 
frequency roll-off due to the action of "stray" ca- 
pacitance C7. Installation of another capacitor en- 
ables enough boost to be added to the circuit ( B) to 
provide the exact frequency compensation needed. 
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Figure 2(A) shows the vertical amplifier 
section of a modern, medium-priced oscil- 
loscope, the Paco S-50. In comparison with 
Fig. 1, the push-pull oscilloscope amplifier 
may seem unnecessarily complicated; but 
when the circuit is analyzed, the reasons 
behind the "frills" will be appreciated. 

Art of Attenuation. The first group of 
components greeting the incoming signal 
comprise an attenuator switch. A typical 
circuit for such a switch is shown in simpli- 
fied detail in Fig. 2(B). 

The attenuator is designed to limit the 
input signal to a level which will not drive 
the input tube into distortion. Simple 
enough, but why the four capacitors and 
peculiar hookup? For the answer to that 
question, we will have to refer back to the 
vertical gain control used in the single- 
ended scope amplifier shown in Fig. 1. 

In Fig. 3(A), the gain control of Fig. 1 is 
redrawn to show a capacitor (CD between 
the wiper arm of potentiometer Rl and 
ground. For oui* purposes, this capacitor 
represents both the "distributed" or stray 
capacity of the wiring and the inter- 
electrode capacity of the input tube. 

When the wiper of Rl is in the center 
position, the input circuit can be redrawn, 
as in Fig. 3(B), with Rl split into R2 and 
R3. The distributed capacity (CD is now 
shunting R3 and forming a high-frequency 
roll-off network. It wouldn't be so had if 
t he high-frequency attenuation were con- 
stant for all settings of the control, but no 
such luck. The roll-ol'f characteristic is 
determined by the relationship between R2, 
RS and Cl — which changes with each re- 
setting of the gain control. 

The solution to the high-frequency loss 
problem is the installation of another 
capacitor (C2) which functions in conjunc- 
tion with R2 to form a high-frequency 
(Continued on page 104) 
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Electronic 

Water 

Witch 



New electronic system 

probes the earth 

for underground water 



TRADITIONALLY, drilling for 
water has been a "hit-or-miss" 
affair. Water is hard to find, and 
luck is a well driller's most valua- 
ble asset. Recently, however, a new 
technique of finding water far un- 
derground has been developed 
which promises to take the guess- 
work out of well drilling. 

Headed by Dr. Paul Kintzinger, 
a group of hydrology experts at 
the New Mexico Institute of Min- 
ing and Technology has devised a 
system of sending electronic "fin- 
gers" hundreds of feet below the 
sub-soil to search for underground 
water reserves. Not only does this 
modern "water-witching" rig re- 
port if water is there or not, it 
also tells the exact depth at which 
the water lies, and whether it con- 
tains undesirable chemicals. 

Valuable Data. Such advance data is top-drawer infor- 
mation for the well driller and his customer. It elimi- 
nates the time and cost of drilling exploratory wells— or 
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Underground water is located by pulsing current irrto the 
ground and then measuring the decay rate of the pulse. The 
two outside electrodes "fire" the initial current into the ground 
for a period of about three seconds. The induced polariza- 
tion decay potential is then picked up by the two inner elec- 
trodes and is fed into an integrator-recorder system. By 
measuring the rate of decay, scientists can determine if wa- 
ter is present, its chemical content, and how far down it is. 



By 

ROBERT M. HYATT 
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one with a flow of "bad" water, unfit for 
domestic, agricultural, or industrial use. 
Also, knowing beforehand just how deep he 
must go allows the driller to establish a 
cost figure in advance of drilling. 

Dr. Kintzinger began pioneering in elec- 
tronic water finding about 1953, and now 
heads the water research program at the 
New Mexico school. It was here that he and 
a few other specialists developed their 



with power-driven reels of cable hauled in 
a small trailer. From 300 to 600 volts from 
a generator driven off the jeep's engine are 
shot into the ground through the outer 
electrodes. After about three seconds, the 
current is turned off momentarily and is 
then pulsed again, but this time in reverse 
polarity. 

As this voltage "plays" through the soil, 
it is measured by the two inner electrodes 



"Water-witching" 

rig is transported by 
a jeep and a trailer. 
More compact com- 
mercial units may be- 
come available shortly. 




technique, known as induced eV ctrical 
polarization. 

The theory is not new. Since it was first 
observed before 1920 by Conrad Schum- 
berger, various methods of employing elec- 
tricity and polarization have been used 
extensively in ore and oil exploration. But 
this is the first time the idea has been 
applied successfully to water finding. 

Electronic Fingers. The mechanics of 
Dr. Kintzinger's process are comparatively 
simple. Four electrodes are driven into the 
ground like tent pegs equally spaced in a 
straight line. They may be placed a few 
feet apart or several hundred feet apart. 
The two outer electrodes serve as "posi- 
tive" and "negative" poles in the circuit. 

The entire apparatus is housed in a jeep, 



to determine the resistivity of the ground. 
Damp soil is less resistive than dry soil. 

When the electric current is shut off 
after each three-second pulse, a strange 
phenomenon occurs. Instead of dying 
abruptly, the pulse "hangs fire," or decays 
gradually. The two inner electrodes relay 
a record of this decay rate to a tape re- 
corder. Then, analysis of the tape tells the 
water hunters if water is present, how far 
down it is, its purity, etc. 

A comprehensive test can often be made 
in an hour or two. Tests have been con- 
ducted in several arid portions of the 
Southwest, as well as sections of the Middle 
East. If the first test draws a blank, the 
operators move the rig to a new location 
and probe until water is found. The time 
and cost of such tests are negligible when 
compared to drilling exploratory wells. 

Scores of field tests have proved the 
efficacy of the technique. The cities of Ala- 
magordo and Carrizozo in New Mexico 
POPULAR ELECTRONICS 
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water may be the answer to Ihe need for 
reclamation of vast areas of the earth's 
arid and unproductive regions. Many coun- 
tries are acutely concerned with the prob- 
lem of how to supplement their water 
reserves — and even how to locate them. 

A distinguished educator from the Mid- 
dle East, after hearing about this tech- 
nique of rinding water, told Dr. E. J. Work- 
man, president of NMIMT, "If you can do 
this in my country, you can do a greater 
service than all the economic and cultural 
aid programs now in progress." H30h 



Modern-day "wafer witch," Dr. 
Paul Kintzinger, looks over pari of 
his electronic water-finding gear. 




successfully drilled their water wells on the 
basis of findings made by the NMIMT re- 
searchers. 

Commerciaf Possibilities. Existing 
equipment of the water hunters was large- 
ly dreamed up and built at the college. But 
several firms are already dickering for the 
manufacturing rights. 

Whereas the apparatus pres ntly being 
used is rather sprawling, a compact com- 
mercial rig is visualized that could be op- 
erated by persons with only a little train- 
ing. It is believed that a foolproof portable 
unit will soon be available that will cost 
about $2000 and can be hauled on a small 
cargo trailer. The generator will be driven 
by a small gasoline engine. 

The field for such a unit is widespread. 
Probable purchasers of such units will be 
well-drilling companies, irrigation system 
builders, farm and ranch owners, etc. 

World-Wide Reclamation. This revolu- 
tionary method of locating underground 
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Traditional water-witching tech- 
nique is displayed here by Harley 
Parle, Dr. Kintzinger's assistant. 
The willow twig he is holding is 
supposedly sensitive to the "vi- 
bration" of underground water. 
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Stereo Control Center Kit 



THE Lafayette KT- 
600 stereo control 
preamplifier is per- 
haps the most elab- 
orate piece of hi-fi 
equipment to appear 
in kit form. It fea- 
tures 18 front-panel 
controls plus five 
more in the rear, for 
the fantastic total of 
23 controls in all. 
Dual concentric con- 
trols for 12 front- 
panel control func- 
tions simplify the ap- 
pearance of the front 
panel, however. 

Everything about 
this kit is done on a grand scale. The cir- 
cuit employs no less than seven tubes; 
every conceivable control and switching 
function is included; even the assembly 
manual is awesome — it is some 80 pages 
long and weighs in at slightly less than one 
pound! 

Since the assembly manual is so complete 
and detailed, there's little chance of making 
a mistake in putting the unit together. The 
explicit step-by-step instructions and giant 
pictorials will enable even the novice to 
assemble the kit with little difficulty. 
Printed-circuit boards further reduce the 
possibility of wiring errors. 

The constructor is advised to take his 
time, however. This is not a particularly 
difficult kit to put together, but it does 
require a considerable amount of time — 
perhaps 20 hours or so. The best plan of 
attack is to spread your labors over a 
period of a week or two, never working 
more than three hours per session. This 
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Lafayette KT-600 provides 
facilities for complete 
mono and stereo control 



technique will pre- 
vent errors caused by 
sheer fatigue creep- 
ing in. 

The circuitry is 
very interesting, and 
in some ways it is 
unique. Basically, it 
consists of twin pre- 
amplifier circuits, 
each employing three 
dual triodes. This ac- 
counts for six of the 
seven tubes. The 
other tube, also a 
dual triode, provides 
phase reversal for one 
channel and functions 
as the output stage 
for the "third channel" output — a circuit 
which combines both stereo channels for 
use in driving an extra amplifier-speaker 
system to fill in the "hole in the middle," or 
excessive stereo separation. 

An unusual calibration circuit is em- 
ployed which allows the user to balance out 
the entire system accurately by ear. This 
circuit plays one channel against the other 
out of phase, and then the level controls 
for the two stereo channels are adjusted 
until minimum sound is heard from the 
speakers. Thereafter, no adjustment for 
inter-channel balance is necessary. 

In use, the KT-600 performs in exempla- 
ry fashion. Not only do the controls do 
everything they are supposed to do, but 
distortion is so low as to be insignificant. 
Sound quality was judged to be excellent. 
The manual provides very complete in- 
structions for connecting the KT-600 in a 
stereo system and for using it to best ad- 
vantage. -(Hr 
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Long after optical microscope 
have reached their limit, the 
electron microscope goes on 
magnifying . . . up to 200,000 times 



SINCE the time of Anton von Leeuwen- 
houk — the first great microscope de- 
signer — scientists have relied on the micro- 
scope as one of their key tools. Year 
after year, as techniques for manufacturing 
optical glass were improved, new and bet- 
ter microscopes enabled scientists to see in- 
creasingly minute objects. Then, about 
1890, it seemed that light microscopes had 
come to the end of the line. Beyond about 
2000 times magnification, even the finest, 
most perfectly designed microscope showed 
only a fuzzy blob. 

Blocking the development of more power- 
ful microscopes was a basic characteristic 
of light itself. Similar to sound, light trav- 
els in waves of measurable length. In the 
middle of the visible light spectrum, for 
example, the waves have a length of about 
6/250,000 of an inch. In order for light 
waves to differentiate between two points 



By 

MORRIS M. RUBIN 
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of an object, they must be separated by 
about one-third the length of a light wave, 
or about 2/250,000 of an inch. Objects 
smaller than about half a wavelength can- 
not be magnified clearly by a light micro- 
scope, no matter how perfect its lenses. 

Scientists reasoned that since the basic 
difficulty was caused by the relatively long 
wavelengths of "ordinary" light, if it were 
possible to employ some type of light which 
had shorter wavelengths, greater useful 
magnification could be achieved. This pos- 
sibility was explored, and by utilizing ultra- 
violet light (which has a wavelength only 
one-third that of visible light), microscopes 
were designed which could magnify up to 

ELECTRON LIGHT 
MICROSCOPE MICROSCOPE 




Comparison of electron microscope and ordinary 
light microscope. The basic principles are the same, 
but the electron microscope uses coils of wire to 
deflect and focus an electron beam magnetically 
rather than glass lenses to bend and refract light. 

5000 times, over double the limit of visible- 
light microscopes. 

At this point, the light microscope 
reached the zenith of its design capacities. 
If scientists wanted more magnification, 
they had to find a new way of getting it. 

Electrons to the Rescue. The theory 
of the electron microscope was suggested 
in the 1920's. Experiments showed that 
electrons acquired a measurable character- 
istic wavelength when they were speeded 
up by subjecting them to high-voltage fields. 
The higher the voltage, the greater was the 
velocity of the electrons, and the shorter 
became the apparent wavelength. Further, 
it had been proven that electrons could be 
bent or refracted by magnetic fields in much 
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the same way light is bent and refracted by 
optical lenses. 

Therefore, it seemed logical that light, 
the limiting factor in the process of mag- 
nification, could be replaced by a stream of 
electrons which would have a much shorter 
wavelength and so would allow greater 
magnification. With this important con- 
cept under their hats, scientists began work 
on the design of an electron microscope. 

By the late 1930's, experimental micro- 
scopes were in operation in Europe, Can- 
ada, and the United States. And then, in 
1940, RCA marketed the first commercial 
American electron microscopes. These in- 
itial instruments, though crude by present- 
day standards, were fantastically superior 
to the best light microscopes ever produced. 

Whereas even an ultraviolet microscope 
was limited to a magnification of 5000 
times, these early electron microscopes 
were capable of enlargements of 100,000 
times. Today's models magnify more than 
200,000 times — enough to see an object 
one-millionth the diameter of a human hair 
— and by enlarging the image still further 
by photographic means, useful magnifica- 
tions of over one million diameters are pos- 
sible! 

Electrons Replace Light. Similar in 
principle to light microscopes, the electron 
microscope uses a series of lenses to mag- 
nify the specimen in a step-by-step proc- 
ess. But while a light microscope uses glass 
lenses to bend light rays, the electron micro- 
scope's "lenses" are coils of wire — similar 
to the deflection coils of a television set— 
which bend and deflect a stream of elec- 
trons. 

The operation of the electron microscope 
as compared with a light microscope can be 
quickly grasped by referring to the diagram 
at the left. Electrons emitted by the elec- 
tron gun pass through the condenser lens 
which concentrates the beam of elec- 
trons on the specimen. Since the specimen 
has been sliced so thin as to be partially 
transparent, the electrons pass through it 
in varying numbers depending on the den- 
sity of the specimen at any one point. Thus 
a pattern of varying electron densities is 
produced. 

Although this pattern is invisible to the 
eye, it could be shown by placing a fluores- 
cent screen below the specimen. In prac- 
tice, however, the electrons pass through 
the objective lens, which provides the first 
step of magnification. Just before they 
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Can You Identify These Pictures? 

All were faken wifh fhe aid of an 
elecfron microscope 




1. (a); total magnification 160,QQQX; courtesy of Philips Efecf tonics, Inc. 

2. (c); total magnification 426.Q00X; courtesy of College de France and RCA 

3. (c); total magnificat ten IT2.0Q0X; courtesy of On C. E. Hall, M./.T. 

4. (d); total magniKcafton 6&.OD0X; courtesy of Esso Research & Engrg. Co. 

5. (c); total magnification 14M0X; courtesy of Dow Chemical Co. and RCA 



(a) Sahara Desert 

(b) silk fiber 

(c) quartz 

(d) Monday morning 

at Coney Island 
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Co-inventor of the first RCA electron microscope, Dr. James Hillier, is 
shown at left with RCA's Model EMB, marketed in 1940. At right is a 
1959 Russian unit exhibited at the recent Soviet Exhibition in New York. 
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view objects tnat artT 
any thicker — the wing 
of a fly, for example. 

The solution to the 
latter problem has been 
the development of spe- 
cial devices that can 
carve off slices of the 
object to be viewed 
which are thin enough 
to allow the passage of 
electrons. It's easy to see 
(Continued on page 111) 
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Two of the most widely used elecfron micro- 
scopes are shown here. At left is the RCA EMU-3, 
capable of 200.000X magnification. Above is the 
Norelco EMIOOB, which magnifies to 90,000 times. 



reach the projector lens, a "spread-out" 
representation of the density pattern is 
formed, the center area of which is then 
further magnified by the projector lens. 

The enlarged specimen can be viewed di- 
rectly on a fluorescent screen (which looks 
and works like a television screen), or the 
image can be photographed by special cam- 
eras — usually built right into the electron 
microscope. Enlargement of the resulting 
photographs allows further magnification 
of the specimen. 

Price Tags. In addition to its optical 
system, an electron microscope must have 
an ultra-stable high-voltage supply and a 
highly efficient vacuum system. This com- 




plexity accounts for the big price tags on 
today's electron microscopes — from $12,000 
to $40,000, depending on the magnification 
desired, the make, etc. 

Norelco (Philips of Holland) and RCA 
arc the largest producers of these units. 
Also active in the field are manufacturers 
in Germany and Japan. And the Russians 
have gotten into the act, too, by producing 
an electron microscope which seems to be 
an adaptation of a 1940 RCA model. 

Limitations. Useful though the electron 
microscope may be, it still has its limita- 
tions. Since the high-voltage electrons are 
fatal to living organisms, the electron 
microscope cannot be used to view live bac- 
teria, viruses, etc. Also, 
the beam of electrons 
can't penetrate more 
than 1/25,000-of-an-inch, 
so the electron micro- 
scope cannot be used to 
view objects that are 
any thicker — the wing 
of a fly, for example. 

The solution to the 
latter problem has been 
the development of spe- 
cial devices that can 
carve off slices of the 
object to be viewed 
which are thin enough 
to allow the passage of 
electrons. It's easy to see 
(Continued on page 111) 



Co-Inventor of the first RCA electron microscope, 
shown at left with RCA's Model EMB, marketed in 
1959 Russian unit exhibited at the recent Soviet Exh 
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1940. At right is a 
ibition in New York. 
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Can You Identify These Pictures? 

All were taken with the aid of an 
electron microscope 

(answers a^e at bottom of page) 



(a) metal surface 
fib) fcuman skin 

(c) leather 

(d) wool rug 




H9 Ok # 



2 



(a) wing of a fly 

(/>) moon craters 

(c) proiein molecule 

(d) cellulose fiber 




(a) an ant's toe 

(b) polio virus 

(c) a sloppy knot 

(d) limesoap grease 




(a) lead carbonate 

(b) golf balls 

(c) nucleic acid 
{d) cotton balls 



7, (a); tof&l magnification 160.000X; courtesy of Philips Electronics, fnc. 

2. (c); totaJ magnification 42S,000X; courtesy of College de France and RCA 

3. (c); total magnification 112.000X; courtesy of Dr. C. E. Hall, M.l.T. 

4. (d); foi.fl magnification 6S,000X; courtesy of Eiso Research & Engrg. Co. 

5. (c); toict magnification U.680X; courtesy of Dow Chemical Co. and RCA 




(a) Sahara Desert 

(b) silk fiber 

(c) quarti 

(d) Monday morning 

at Coney Island 
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A SHORT-WAVE receiving set brings 
the whole world right into your home. 
Listening to broadcasts from distant lands 
affords not only a challenge and technical 
thrill but gives you a general education as 
well. Despite the propaganda and slanted 
news you sometimes hear, you develop a 
better understanding of foreign count lies, 
their people, and their problems. Short- 
wave radio offers good music, plays, and 
other enjoyable programs, and it enables 



you to study foreign languages first hand. 

You can enjoy more short-wave pro- 
grams if you plan your antenna installation 
carefully. One of the keys to consistent, 
long-range reception is a directional an- 
tenna. Its orientation is often the prime 
factor in receiving hard-to-get stations or 
in improving the general performance of 
your listening post. Even a very simple 
antenna can provide an improvement in 
signal strength and reliability if it is 



How fo plan your antenna installation to pull in those 
hard-to-get foreign stations B v EDWARD M - NOLL 
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"aimed" in the right direction. Also, a 
highly directional antenna can eliminate 
pickup from unwanted stations. 

The Shortest Path. A short-wave signal 
takes the shortest path around the earth. 
But here it's easy to become confused. For 
example, a flat map would seem to indicate 
that the shortest route from, say, Chicago 
to Moscow would be eastward across the 



On the higher 17 - 21 mc. bands, the same 
antenna becomes an approximate 3/2-wave- 
length type and the sensitivity pattern 
takes on a clover-leaf shape with a narrow 
"8" at its center. 

Typical sensitivity patterns for half- 
wavelength, full-wavelength, and 3/2-wave- 
length dimensions are illustrated. Using 
these patterns, you can determine if a loop 




Atlantic and then across Europe. But refer- 
ence to a globe would quickly show the 
shortest path to be over the North Pole. 

Consequently, you don't put up a receiv- 
ing antenna with maximum sensitivity to- 
ward the east when you want to pick up 
Europe and Asia. You turn the antenna 
toward the shortest route as the crow flies 
— north, over the top of the earth. 

Choosing an Antenna. You may have 
noticed that most signals picked up from 
one direction are on one band while signals 
from another direction are on a different 
band. The explanation for this is simple. 
The directional sensitivity of any fixed- 
length antenna changes with frequency. 

For example, a half-wavelength antenna 
at 6 - 7 megacycles has a figure-eight sensi- 
tivity pattern. However, the very same an- 
tenna has a nearly full wavelength dimen- 
sion in the 11 — 15 megacycle spectrum and 
has a "four-leaf clover" sensitivity pattern. 
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To orient your antenna, tape a piece 
of string between your location and 
the area you want to pick up. Use a 
protractor to get the bearing in de- 
grees from true north or magnetic north. 



or a null faces the direction from which 
you wish to receive a special station. 

It is important to remember that once 
the electrical length of an antenna exceeds 
3/2- wavelengths it acquires many narrow 
sensitiv ity lobes. These multiple lobes make 
for spotty directional performance. In one 
direction there may be good sensitivity 
while just 10° to 20° on either side the 
response may drop off to almost nothing. 
In this case, one never knows if a loop or a 
null (aces the desired direction. 

Antenna Construction. Cut your an- 
tenna to meet your particular require- 
ments. Some short-wave listeners prefer 
to cut the antenna to the lowest frequency 
band in which they are interested. Thus 
they have a figure-eight pattern on this 
band and a severely lobed pattern does not 
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MAXIMUM SENSITIVITY 



Effective maximum pickup angle 
for a half-wave antenna is about 75° 
in each sensitivity lobe. Pattern in 
dashed area varies with height of an- 
tenna above ground and other factors. 



The sensitivity pattern for the 

same half-wave antenna (below, left) 
changes when it is used to receive sig- 
nals on twice the frequency (center) 
and three times the frequency (right). 




MAXIMUM SENSITIVITY 
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develop on the highest frequency band. 

Some typical half-uxjve (X/2) antenna 
lengths for use on the short-wave bands 
are: 62.4 feel at 7.5 mc, 52 feet at 9 mc, 
42.5 feet at 11 mc, 31.2 feet at 15 mc, 27.5 
feet at 17 mc, and 22.3 feet at 21 mc Note 
that one half of the length given is located 
on each half of the center feed point of a 
dipole antenna. Use 72 -ohm coax for leadin. 

If mounting space is available, you may 
want to consider installing two antennas. 
The low-frequency version can be erected 
and oriented lor good general cov erage and 
perhaps to emphasize your favorite low- 
frequency s.w. stations. A shorter antenna 
can be used for the high-frequency bands. 

Orienting Your Antenna. Lining up 
your antenna to get the signals you want is 
a simple matter if you use a world globo 
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and a piece of string. Tape the string be- 
tween your location and the city, country, 
or continent you wish to hear. Note the 
bearing from your location to the point you 
have selected in relation to true north. A 
protractor will be handy in reading the 
bearing in degrees. 

Next, locate true north at your antenna 
mounting site. Use an accurate road map, 
courthouse or city-hall map to do this. Or 
true north can be found by shooting the 
North Star at night or the shadow of the 
high noon sun. A magnetic compass could 
also be employed; but remember that a 
compass points to magnetic north rather 
than true north. 

Finally, erect your antenna for maximum 
sensitivity toward the stations you want 
to pick up. -43$- 
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ALTHOUGH wc have no statistics to 
prove it, we'll bet that there are as 
many Heath FM-3's in operation as any 
other FM tuner ever made. The FM-3 
brought hi-fi into countless homes for the 
first time. Though perhaps not the most 
sensitive tuner in the world, nobody could 
deny that, it was (and is) a whale of a tuner 
for $26.95. Now, apparently in response to 
requests for a more sensitive unit, the 
Heath Company (Benton 
Harbor, Mich.) has come out 
with the FM-4, a tuner that 
boasts a sensitivity of 2.5 
microvolts for 20 db of 
quieting. 

The FM-4 kit sells for a 
few dollars more than the 
FM-3, but it's well worth it 
if you need the extra sensi- 
tivity. In addition, the FM-4 
has a. I.e. and is actually 
easier to put together than 
t he FM-3. 

Perhaps the most interesting feature of the FM-4 is its 
pre-wired factory-aligned front end. The heart of this unit 
is a dual-triode 6DT8, one section of which functions as a 
grounded-grid r.f. amplifier and the other as an oscillator- 
converter. In combination with two i.f. stages and a ratio de- 
tector, this tuning circuit really pulls in the stations. And 
lor the home builder, it has two very important advantages: 
(1) it reduces the time required to assemble the tuner by 
about one-third, as compared with the time needed to put 
together the same tuner without the pre-wired front end; 
and (2) it practically eliminates any alignment problems. 

Just under ten hours was required to assemble the FM-4 
model we checked out, and only basic tools were needed. 
With no touch-up of the alignment, 18 local FM stations in 
the New York area were picked up, most with excellent 
fidelity. The finished kit not only worked well, but was note- 
worthy for its attractive appearance. H3Qr- 
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Kit 

Heath FM-4's pre-wired tuning 
unit insures ease of assembly 
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FORREST H. FRANTZ, SR. 



TRANSDUCERS 
Part 2 — Parameter Changers 



LAST MONTH we talked about the class 
of transducers most familiar to the 
electronic hobbyist -voltage generators. 
This category covered loudspeakers, speed- 
ometers, roughness gauges, etc. The other 
major class of transducers is comprised of 
"parameter changers" which vary resist- 
ance, capacitance or inductance when sub- 
jected to non-electrical forces. 

Resistance-varying transducers in- 
clude among their ranks a number of units 
having different purposes. 
It is known that the re- 
sistance of a conductor 
varies with temperature. 
If a resistance thermom- 
eter is connected in a 
Wheatstone bridge circuit 
calibrated in degrees, the 
change in resistance with 
temperature is readily 
measured. The advan- 
tages of large temperature 
range and remote indica- 
tion should be apparent, 
particularly in trying to 
monitor a satellite. 

"Micro-meteorites" are 
particles of space "dust" 
so small as to be unav oid- 
able but possibly large 
enough to "erode" holes in 
a space ship or space suit. 
Space scientists use another kind of re- 
sistance-varying t ransducer — the erosion 
gauge — to investigate the danger involved. 
When installed in a space satellite, this 
gadget modulates a signal broadcast back 
to earth based on resistance change. The 
more micro-meteorites encountered, the 
faster a conductive coating on a plate 
wears away and increases in resistance. 
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Internal resistance of those 
Clairex photocells changes with 
amount of light falling on them. 




Fiq. 1. Operating circuit of a 
carbon microphone (such as El- 
National unit at left) which 
varies its internal resistance un- 
der the impact of sound waves. 



SOUND WAVES 




The carbon microphone operates on much 
the same principle as the erosion gauge. 
Sound waves vibrate a diaphragm attached 
to a small container of carbon granules. 
The changing resistance which occurs when 
the carbon grains get "all shook up" is 
easily translatable to current changes in a 
transformer primary. See Fig. 1. 

Variation of resistance is also the basic 
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Fig. 2« A capacitor microphone requires 
a separate power supply. Sound waves 
impinging on the microphone diaphragm 
cause variation in the charge on the plates 
at an audio rate, and this potential varia- 
tion is fed to the input grid of a triode. 
The unit- shown above is a Capps CM200L 



principle on which the strain gauge— used 
to measure strains in materials — operates. 
The resistance strain gauge consists of a 
length of fine wire fastened to a paper 
backing. The gauge is cemented to the 
specimen under test, and as the specimen 
is stressed, the wires stretch, causing a 
decrease in cross-sectional area and an in- 
crease in length. This results in a meas- 
urable increase in resistance. 

Capacity-varying transducers depend 
on a movement of one of the plates of a 
capacitor for operation. If one of the plates 
of a capacitor is very thin and elastic, 
sound waves will cause it to move, and the 
variation of capacity will be proportional 
to the sound. This device is commonly 
called a capacitor microphone. See Fig. 2. 



force from 
Either sioe 
proouces 

OUTPUT 




Capacity transducers can be 
employed to measure displace- 
ment by connecting them in 
the tuning circuit of an oscil- 
lator. Then, when a movable 
plate is moved by an external 
force, the frequency of the 
oscillator, which can be meas- 
ured very accurately, is 
changed. When the principle 
is employed with a sensitive 
bellows, small changes in air 
pressure can be measured. 
And in the Weathers FM 
phono cartridge, a small 
change in capacity caused by a stylus fol- 
lowing a record groove produces some of 
the best hi-fi imaginable. 

Inductance-varying transducers de- 
pend on a change of the reluctance in the 
magnetic circuit of the inductor's surround- 
ings. Most electronic enthusiasts are famil- 
iar with the G.E. variable-reluctance phono 
cartridge using this principle. 

The common headphone which may be 
utilized as a transducer, (sec "Low Cost 
Microphones," Popular Electronics, April, 
1955), is actually a voltage-producing type. 
However, its change in inductance can be 
used to vary a tuned circuit's oscillation 
frequency. 

Another type of transducer which may be 
classified as inductance-varying is the dif- 
ferential transformer shown in Fig. 3. An 
a.c. voltage is applied to a primary winding. 
Two similar secondary windings are con- 
nected in series and phased so as to buck 
each other. When a movable core of ferro- 
magnetic material is in the neutral posi- 
tion, the secondary voltages are equal and 
opposite and the output is zero. When the 
core is slightly displaced, the voltage in one 
of the secondaries increases while that in 
the other decreases. The total difference 
voltage appears across the output termi- 
nals and is easily measured, amplified, or 
used to control a process. 

The transducer is the connecting link in 
electronics. From hi-fi to space satellites, 
wherever there is energy to be converted, a 
quantity to measure, a process to control 
in short, a job to do electronics can accom- 
plish it with transducer coupling. ~i30F- 



Fig. 3. Differential transformer 
whose output is determined by the 
position of the pivoted core section. 
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JUST over a decade ago, when 1he in- 
vention of the transistor was first an- 
nounced, nearly everyone agreed that it 
was a revolutionary device. But there was 
widespread disagreement as to its ultimate 
effect on the whole electronics industry. 

Ultra-conservatives and pes- 
simists stoutly maintained that 
the unit was little more than a 
laboratory curiosity, and prob- 
ably would not see widespread 
commercial use for "at least a 
couple of decades." They had 
good reason for their attitude 
— the early point-contact tran- 
sistor was a noisy, unstable, 
hand-made device that de- 
manded a fantastic price. 

On the other hand, the extreme optimists 
saw in the transistor an answer to a long- 
standing adage among electronics experts: 
"There's nothing wrong with electronic 
gear that getting rid of the vacuum tube 
won't cure." These happy individuals free- 
ly predicted the early demise of the vacuum 
tube. Many felt that it would pass into the 
limbo of obsolete devices- along with the 
coherer detector and Fleming valve — with- 
in a "year or two." 

Both groups were wrong . , . yet both 
were right in a modified way. 

The vacuum tube is still with us, and is 
still used in much larger quantities than 
transistors. But the transistor started mak- 
ing its presence felt within a year or so 
after it became a practical commercial de- 
vice. In one field it has completely dis- 
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placed the vacuum tube (hearing aids), and 
it is making serious inroads in other areas 
once dominated by tubes. 

In practice, however, commercial tran- 
sistor applications have followed a process 
of rapid evolution rather than revolution. 
Transistors were first used in increasingly 
large quantities in the hearing aid indus- 
try. Then manufacturers started to use 
them in portable receivers . . . but in small 
quantities. Several companies introduced 
"hybrid" sets which employed miniature 
vacuum tubes in their r.f. and i.f. sections 
and transistors in their audio amplifiers. 

As r.f. transistors were introduced at 
competitive prices, the hybrid portable dis- 
appeared, with current manufacturers pro- 



Gift suggestion for transis- 
tor experimenters: the tran- 
sistor symbol is featured on 
a variety of jewelry items 
available from Columbia 
Studio, such as the cuff 
links shown here, in black 
and sterling silver. See text. 
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Fig. 1 . Pocket radio circuit submitted by 
reader Steve Greenfield utilizes two transis- 
tors direct-coupled through a tickler winding. 



ducing either all-tube or all-transistor 
portables. Another 1 hybrid receiver . . . the 
car radio . . . has survived, however, and is 
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still being produced in large quantities— 
chiefly because of the introduction of low 
B-plus voltage (12-volt) vacuum tubes. 

On the industrial scene, transistors soon 
found their way into compact military 



an excellent gift for the younger members 
of the family. Since it is battery-powered, 
there is no danger of accidental shock or 
severe burns to probing fingers. And every 
child delights in having his own radio. 




_d'iii^> 



Fig. 2. Bill Bougatsos' receiver features loudspeaker operation. 



equipment and lightweight airborne gear. 
Here size, weight, power requirements, 
and reliability have always been more im- 
portant than cost. The transistor's excel- 
lent reliability, as compared to tubes, also 
has had an important effect on its use in 
industrial control devices and electronic 
computers. Few late-model computers use 
vacuum tubes in their designs. 

More recently two new fields have 
opened up for the transistor— television 
and two-way radio communications. At 
least one domestic manufacturer (Philco) 
and one foreign manufacturer (Tokyo Shi- 
baura Electric) are producing transistorized 
TV sets, and several firms have such re- 
ceivers "in the works." The Dage Division 
of Thompson Ramo Wooldridge has devel- 
oped a completely transistorized closed-cir- 
cuit television system for military applica- 
tions. And in the communications field, Mo- 
torola, GE, RCA and Rcndix are but a few 
of the firms producing two-way radio sys- 
tems which feature fully transistorized re- 
ceivers and hybrid transmitters; they are 
being used by the police and by public utili- 
ties, and are finding increased application 
in the building trades, transportation, and 
marine fields. 

Readers' Circuits. If you're starting 
to think about the approaching holiday sea- 
son ... a small transistorized receiver is 
74 



Both of the receiv er circuits presented this 
month are designed to receive the AM 
broadcast band, are easy to wire, and use 
standard components. 

The two- transistor receiver circuit in 
Fig. 1 was submitted by Steve Greenfield 
(2725 Sedgwick Ave., New York 68, N. Y.). 
By utilizing the complementary properties 
of n-p-n and p-n-p transistors to achieve 
direct coupling between stages, Steve has 
worked out a design requiring a minimum 
of electrical components. He reports that 
the unit has good sensitivity and much bet- 
ter selectivity than is usually found in such 
sets. Stronger local broadcast stations can 
he picked up without an external antenna, 
but a short antenna lead should be con- 
nected to L2 in weaker signal areas. 

In operation, r.f. signals are picked up 
and selected by tuned circuit L2-C1, then 
detected by a conventional diode (CD/) 
appearing across base resistor Rl. From 
here, the detected signal is amplified by a 
two-stage direct-coupled audio amplifier 
using n-p-n {Ql) and p-n-p {Q2) tran- 
sistors in the common-emitter configura- 
tion, and, finally, is applied to a 2000-ohm 
magnetic earphone connected to output 
jack Jl. Feedback coil LI acts as a short 
circuit as far as the audio signals are con- 
cerned, but couples back enough of the r.f. 
component of the detected signal to provide 
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^ome regeneration, improving circuit gain 
and over-all selectivity. 

Steve's circuit can be assembled in a 
small plastic box or on a conventional 
metal chassis. Layoul is non-critical, but 
good wiring practice should be observed. 
The two-winding r.f. coil is hand- wound on 
a ferrite core (Lafayette No. MS-331) ; L2 
consists of approximately 45-55 turns of 
# 22 DCC wire and Ll is made up of be- 
tween 5 and 10 turns of the same size wire. 
L2 should be wound in a single layer, 
solenoid fashion, with Ll wound on top of 
and in the same direction as L2. 

Once construction is completed and wir- 
ing checked for accuracy, you may want 
to experiment with the circuit arrange- 



Except for the unique way of biasing the 
output stage to achieve a control over out- 
put volume, Bill's circuit is conventional. 
The r.f. signals picked by the antenna- 
ground system are selected by tuned cir- 





Fig. 3. Simple FM transmitter cir- 
cuit featuring the new "tunnel" diode. 



The "tunnel" diode is being pro- 
duced in experimental quantities by 
General Electric Company. Above 
right, it is utilized in a vest-pocket 
transmitter; below right, the complete 
transmitter is compared in size to a 
50? piece. See text for full details. 



ment Try the diode connections as shown 
and reversed, then utilize the connections 
which give best performance. Also try 
reversing the connections to Ll and experi- 
menting with the exact number of turns 
used. Finally, try different supply voltage 
values (1.5 to 6 volts), using the value 
which gives maximum gain and output 
power with minimum distortion or "clip- 
ping." 

The three-transistor receiver circuit 
illustrated in Fig. 2 was sent in by Bill 
Bougatsos (5729 Park Ave., Apt. 1, Mont- 
real, Canada) and features loudspeaker 
output. Bill indicates that his set has good 
sensitivity and selectivity when connected 
to a 6' antenna and a good ground. 




cuit Ll-Ci and detected by diode CD1, with 
the detected audio signal coupled through 
C2 to a single-ended audio stage (Q/). 
From here, the amplified audio signal is 
transformer-coupled (through Tl) to a 
push-pull power amplifier (Q2, Q3), and 
then applied to a PM loudspeaker through 
impedance-matching output transformer 
T2. Bill used p-n-p transistors in the com- 
mon-emitter arrangement in both stages. 

This circuit is easy to duplicate using 
standard construction techniques. Neither 
layout nor lead dress should be critical, and 
commercial components are used through- 
out. Antenna coil LI is a Miller No. 2004, 
and C2, C3 and C', are low-voltage minia- 
ture electrolytic capacitors. Transformer 
Tl is an Argonne No. AR-109. and T2 ii 
{Continued on page 108) 
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Filter Cord Cuts interference 



Since the start of radio, one of the 
greatest annoyances plaguing the listener 
has been electrical interference. Not only 
does QRM cut down the enjoyment of AM 
broadcasts, but it severely limits DX possi- 
bilities for hams and SWL's. Some inter- 
ference enters through the electric lines; 
some enters through the antenna. In either 
case, an inexpensive 
"filter cord" may be 
helpful. 

A filter cord con- 
sists simply of an 
extension cord with 
a .05-/4"., 600-\olt ca- 
pacitor connected 
across the leads. If 
interference is en- 
tering the receiver 

from the electric mains, plug the filter cord 
into the ac outlet and plug the set into the 
filter cord outlet. If the interference is en- 
tering through the antenna, track it down 
and connect the filter cord to the device 
which is causing the interference. Electric 



-CUT HERE 




motors and shavers are most troublesome. 

This gadget will not cure all types of 
electrical interference, but it will prove ef- 
fective in a large number of cases. It is 
perfectly safe to use if it is built as shown, 
but do not put it in a metal container. Al- 
though one side of the a.c. line is grounded, 
the high side of the filter cord line could 
short to a metal con- 
t a i n e r and you 
would expose your- 
self to the full line 
\oltage on contact 
with the container 
and ground. Don't 
take chances! Use 
cardboard or- plastic. 

For ex t rem e 1 y 
stubborn cases of 
power line interference, hum, or other 
noise, see the article entitled "Do You Have 
a Buzz?" in the December 1957 issue of 
Popular Electronics, which discusses many 
causes of interference and their cures. 

— Forrest H. FmnU> Sr. 



CARDBOARD OR 
PLASTIC TUBE 
CONTAINER 



Simple BFO Pitch Control 



! Or a* 



Most small, inexpensive communications 
receivers are usually very good buys. But 
you'll find that adding a variable pitch con- 
trol to the BFO (beat frequency oscillator) 
will be a tremendous asset in tuning SSB 
signals. You will also be able to change the 
audio pitch of a received c.w. signal with- 
out detuning the receiver. 

The easiest way to add this ( 

control is to place a small var - 
iable capacitor (3-15 A^f.) 
across the existing BFO coil 
and capacitor. Mount it as 
close to the BFO coil as you 
can, and use the shortest pos- 
sible interconnecting wires. 
Then, by tuning the capacitor, you vary the 
pitch. (This system will not work in re- 
ceivers that incorporate a "tickler" coil to 
provide i.f. feedback.) Keep the new BFO 
capacitor well shielded to prevent coupling 
to the receiver front end. 

Tune the capacitor using a long flexible 
shaft with an insulated coupling link on the 
shaft of the capacitor. You can dr ill a hole 
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EXISTING 
BFO 
COIL 



in the front panel or top of the receiver 
cabinet and pass the tuning shaft through. 
Use a knob similar to those that are sup- 
plied with the set and you'll have a good- 
looking finished product. 

To calibrate the pitch control, tune in a 
moderately strong AM signal using 1' of 
wire for the antenna, and 
switch on the BFO. Adjust the 
pitch control until the whistle 
produced becomes lower 1 in 
tone and finally is not heard 
(zero beat). The BFO is now 
adjusted in the center of the 
i.f. passband. Mark this point 
on the pitch control dial scale. 
Or try using a commercial calibrated BFO 
knob or dial. 

You can calibrate the pitch control for 
several audio tones with an audio gener- 
ator. Considering its surprisingly small 
cost, this little unit is certainly wor thwhile. 
You'll find it will reall.\ come in handy for 
separating those c.w. stations. 

— Brian Desind, K3GBT 
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COLLECTING QSL CARDS 



By 

HERB S. BRIER 

W9EGQ 



THE other day young Howie, W2QHH, 
came over to my ham shack and com- 
plained about not getting a QSI, card from 
a new state he had contacted. lie asked 
me as an old-timer ii' I had had as much 
trouble getting QSL cards. You bet I did. 
Just like Howie, I couldn't understand why 
a fellow ham wouldn't reciprocate with a 
QSL card. 

When I was a neophyte ham. I set myself 
a goal. I decided that if I got 100 QSL 
cards, I would hang them on my shack wall 
for everyone to admire. I finally made it, 
too— 100 cards divided among 11 states. 
And a funny thing happened then. I sort 
of lost interest in getting more cards just 
to have more cards, if you know what I 
mean. Instead, I was only interested in 
another QSL if it confirmed a new state 
or was better than what I had. 

When a QSL arrived from a new state, 
one of the duplicates came down from the 
wall and went into a shoe box, and the new 
one went up in its place. And when a QSL 
came that gave me a better signal report 
than any other card I had from that area, 



I switched cards. But, about that time, 
the ARRL announced that the new WAS 
(Worked All States) certificate was avail- 
able, and I went 'all out' to get one, along 
with most of the other hams all over the 
country. 

Many hams had already worked all the 
states and only needed a couple more cards 
to qualify for their WAS certificates. Con- 
sequently, the poor fellows in the rarer 
states like Vermont, Nevada, South Dakota, 
and Delaware were run ragged by requests 
for QSL cards, just as they are today. 

"Certificate Chasers/' Since those 
days, ham groups throughout the world 
have offered similar certificates by the 
hundreds; and now there are "Certificate 
Chasers" who have more of them than most 
of us have QSL cards. 

Nevertheless, WAS is still the most 
sought-after excuse for collecting QSL 
cards. To obtain yours, simply submit 
written proof of two-way contact via ham 
radio with the 50 states to the American 
Radio Relay League, Inc., 38 LaSalle 
Road, West Hartford, Conn. Include suffi- 



--Ham of tfie Month- - -1 

Our November "Ham of the Month" is Charles A. 
"Butch" Ehrhardt, K9PQR, 5256 N. Marshfield, Chi- 
cago, III., a sophomore at Waller High School and a 
transistor experimenter. Charles's ham career started 
when he received a Heathlcit AR-3 for Christmas two 
years ago. He got on the air the following summer with 
his Novice license and a 15-watt transmitter. 

At a school science fair, Charles entered a transis- 
torized printed-circuit audio oscillator which used a 
"sun battery" as a frequency control; he won first prize, 
and two more firsts at subsequent fairs. This spring 
Charles's entry included some fairly sophisticated cir- 
cuits together with his ham station. Again he won sev- 
eral prizes, including one at state level, and a special 
commendation from Bell Telephone Company. Charles 
and several other science fair entrants demonstrated 
their projecrs on TV in Chicago. 
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TRANSMITTER 
FINAL TUNING 
CAPACITOR 



PARTS LIST 

CI 25-fifif., 1000-volt ceramic capaci- 
tor (Spraque 5GA-Q25 or equivalent) 
C2, C3—.005-tii. t 600-volt ceramic ca- 

pacitor 
CD1, CD2—1N34 diode 
jl -Coax connector receptacle (Am- 

phenol SO-219 or equivalent) 
PL1 2-volt, 60-ma. lamp (Type 48) 
HI — 1 -megohm, 1-watt resistor 
R2- -470-ohm, resistor 
B3 15 ,000 -ohm, i/ 2 -wa(( resistor 
VI- -6C4 tube 

1 — Ceramic 7-pin miniature tube 
socket 

Misc. mountinq bracket, hardware, 
coaxial cable 



TYPICAL TRANSMITTER 



T-R SWITCH 



AN ,^NNA 0UTRUT 
TANK 



| 150-250V.D.C. 




Simple T-R switch eliminates relays and boosts r.f. to a re- 
ceiver. Plate and filament power for the switch is taken from 
the transmitter. Connect B+ lead of the T-R circuit to the 
screen grid of the final amplifier or any other voltage source 
m the range indicated. See page 116 for complete details. 



cient postage with your application to get 
your cards back. 

Ed Handy, W1BDI, ARRL Communica- 
tions Manager, advises that you double- 
check your cards against an alphabetical 
list of the states before mailing them. He 
reports that many WAS applications are 
slowed down or rejected because the appli- 
cant has doubled up on one state and for- 
gotten another one. 

Other popular ARRL QSL certificates 
are WAC (Worked All Continents) and 
DXCC (DX Century Club). You must be 
a member of the ARRL besides having the 
necessary six cards to qualify for WAC, 
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and you need confirmations from 100 or 
more countries for DXCC. The ''big boys" 
are working around the 275 country level 
on this last one! 

A comprehensive Ham Certificate Direc- 
tory is available lor $2.00, postpaid, from 
William Clark, W3RPG, 8 Francis Drive, 
Harrisburg, Pa. 

Upping Your Percentage. Many cer- 
tificate seekers claim that working the 
necessary stations is easier than obtaining 
the necessary proof. This is because too 
many hams promise to QSL but never do 
so even after receiving your card. 

(Continued on page 114) 
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By LEE BEEDER 




Remofe operation of low-impedance mikes or phono 
cartridges is possible with this 



THIS two-stage transistor prcamp en- 
ables you to enjoy the advantages of a 
low -impedance microphone or cartridge 
with any high-impedance input amplifier 
or tape recorder. Thus, you can be free 
from the necessity of remaining close to 
the amplifier or recorder and can take your 
mike from room to room, or even outside 
the house. Recording opportunities, for- 
merly prohibited by distance, will be within 
your grasp. 

You'll find, too, that this preamplifier is 
free of virtually all hum, noise and micro- 
phonics that usually accompany high am- 
plification of a low-level sound source. 
Furthermore, it provides a fiat response 
from 20 to 20.000 cps when used with a 
high-quality low-impedance phono car- 
tridge, eliminating the usual high-ratio 
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PARTS LIST 

Bl — 3-volt battery (two "C" cells 
connected in series) 

CI, C2—10- l ii. i 25-volt electrolytic 
capacitor 

C3 — 500-fif., 25-volt electrolytic ca- 
pacitor 

C4 — .02-jd. tubular or ceramic 

disc capacitor 
C5 — .25-jif. tubular or ceramic disc 

capacitor (optional) 
JL J2 -RCA type phono jack 
Q1—2N133 transistor 
Q2—2N132 transistor 
HI, R5- -10,000 ohms 
R2, R4 18,000 ohms All 
R3 — 2200 ohms resistors 
R6—1000 ohms 1/2 waff 

R7—2000 ohms 
R8—330 ohms 
SI — S.p.s.t. switch 

1— 2" x 4W x 3 VV' chassis (1CA 
29077) 

1~ Battery holder 

2 — 10-luq terminal strips 



Use 18,000 ohms for R2 or se- 
lect value by connecting signal 
source at J I and adjusting R2 
for a 1.2-voIt drop across R3. 





HOW IT WORKS 



The signal from the microphone or cartridge is in- 
troduced into the 30 to 50 ohm impedance presented 
by the emitter leg of Ql which is operated as a com- 
mon base stage. Resistors Rl and R2 bias Ql with 
Cl bypassing Rl. 

The amplified audio signal at the collector of Ql 
appears across resistor R3 and is coupled through C2 
to the base of <J2 in the second stage. Bias on QJ 
is provided by voltage divider R4. R5 in combination 
with R7. Capacitor C3 bypasses AV. 

Transistor Q2 uses stabilizing resistor A7 and by- 
pass capacitor C3 in the emitter leg to prevent de- 
generation. In addition, the large capacitance valur 
nf C3 helps assure superlative Inss response. A high- 
frequency correction network (RS, C4) in the emitter 
of Q2 extends response up lo 20.000 cps. 

The a ni| ) lit'ied signal at the collector of Q2 appears 
across load resistor R6 and is led directly to output 
jack J2. If desired, a (I.e. blocking capacitor of about 
.25 pf. can be employed between the collector of Q2 
and output jack J2. 
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step-up transformer and attendant hum. Or 
any 30 to 50 ohm professional-type low- 
output dynamic or ribbon mike can be used. 
In only three to four hours, and for approx- 
imately $12, you can add this useful acces- 
sory to your hi-fi equipment. 

Construction is simplicity itself as there 
are only six items to mount on the chassis: 
the two terminal strips, the two phono 
jacks, the s.p.s.t. switch and the battery 
holder. The battery holder is the only part 
located on the top of the chassis. The re- 
maining components are mounted point-to- 
point by their leads as shown. 

If you do not attempt extreme miniatur- 
ization, the components will fit easily with? 
out crowding. Be sure to observe the proper 
polarity of the electrolytic capacitors (Cl, 
C2 and C3) as indicated on the schematic 
diagram. 

The input and the output circuits both 
have low impedance and each can be used 
with shielded mike cable up to 250 feet in 
length. This permits you to "break in" the 
preamp just about anywhere between the 
phono cartridge or mike and the input to 
your amplifier or tape recorder. 

As all of the components are conserva- 
tively rated, the preamp should give you 
many years of service. This feature, coupled 
with the other advantages, makes it a 
handy item for your audio setups. — [30j— 
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m the fact that f was taking your course 
was a major factor in my getting the new 
job fast month* > f . I was also promoted 
from Engineer to Field Engineer " 



-Gene Donduinuer, 
2500 RofrLnhuod ISA 
\Vioston-Satem, N.C 



CREI Students already 



have pretty good jobs. They're ambitious 

enough to want ... and get . . . better ones. 



Capitol Radio Engineering Institute is a 
thirty-two-year-old institution which otTcrs ad- 
vanced home study courses in electronic engi- 
neering technology of college level to men al- 
ready employed in some phase of the electronics 
industry and in the military services. Our 
courses enjoy national recognition among edu- 
cators and engineers. 

Among the many CREI home study advan- 
tages: You need not quit your present job. You 
meet family responsibilities while gaining 
knowledge to meet present and future job 
responsibilities. You step up your earning 
power on your own time. No time is wasted 
in travel. Courses are prepared by experts, 
presented in easy-to-undcrstand form, kept 
up to date by periodic revision. 



If you have had basic electronic education, 
practical experience in electronics, and a high 
school education, you can probably qualify. 
To find out, use coupon below to get free 54- 
page book, "Insurance for Your Future in the 
New World of Electronics." Tuition is reason- 
able; it may be paid monthly. Available to 
veterans under G.I. bill. 

RESIDENCE SCHOOL for those who can attend 
classes in Washington, D. C. Day and evening 
classes start at regular intervals. Qualified grad- 
uates earn AAS degree in 27 months. Elec- 
tronics experience not required tor admission. 



CAPITOL RADIO 
ENGINEERING INSTITUTE 

/><</,(, man .iJ.ii ltitt* st.. .v. ir. 

Washington 10, D. C. 



MAIL THIS COUPON FOR FREE 54-PAGE BOOK 



CAPITOL RADIO ENGINEERING INSTITUTE 

ECPD Accredited Technical Institute Curricula • Founded 1927 
Dept. 1211 F1 3224 16th St., N.W., Washington 10, D. C. 
Please send me your course outline and FREE illustrated 54-page book 
"Insurance for Your Future in the New World of Electronics" ... de- 
scribing opportunities and CREI home study courses in Practical Elec- 
tronic Engineering Technology. 

□ Radar, Servo and Computer Engineering Technology 
CHECK □ Electronic Engineering Technology 

FIELD OF □ Communications Engineering Technology p 

GREATEST □ Television Engineering Technology 

INTEREST □ Aeronautical Electronic Engineering Technology 

□ Automation & Industrial Electronics Engineering Technology 



Name 

Street 

City 

CHECK: □ Home Study 



Age 



Zone 

□ Residence School 



State 

□ Korean Veteran 



To obtain fa si, immedi- 
ate service and io avoid 
delay, it is neres?>ary 
thuMhe following informal inn be filled in: 




EMPLOYED 

BY 

TYPE OF 
PRESENT WORK 



EDUCATION: 

YEARS HIGH SCHOOL 



OTHER 

ELECTRONICS EXPERIENCE 
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*149 95 

each 

(shpg. Wt. 162 lbs.) 



STEREO EQUIPMENT CABINET KlT 

Mode! SE-1B (birch) 
Model SE-1M (mahogany) 



$ 39 95 



each 
(shPQ. wt. 42 lbs.) 



STEREO WING SPEAKER 
ENCLOSURE KIT 

Model SC-1BR (birch— right end) 
Model SC-1 BL (birch-left end) 
Model SC-1MR (mahogany— right end) 
Model SC-1ML (mahogany— left end) 



dcy-ii-ijCHAjrseLf kits put top 



With absolutely no previous experience or knowledge oj electronics 
you can assemble your own HE A THKIT hi-fi system, Ham 
station, test equipment or marine gear. Easy to understand step- 
by-step instructions, along with large pictorial diagrams, guaran- 
tee your success - and you save Vi or more on the highest quality 
equipment available today at any price! 



STEREO EQUIPMENT CABINET KIT 

A thing of beauty as well as utility, this stereo equipment 
cabinet ensemble houses your complete stereo hi-h system. 
It consists of a stereo equipment center flanked by two 
stereo speaker enclosures. The kit is supplied with mounting 
panels pre-cut to accommodate Heathkits and interchange- 
able blank panels are also furnished. The pre-cut panels 
accommodate the Heathkit AM-FM Tuner (PT-1), Stereo 
Preamplifier (SP-2), and Stereo Record Changer (RP-3-S). 
The changer slides out smoothly for easy record loading. 
Convenient record and tape storage space is provided. 
Ample room is provided in the rear of the center cabinet 
for a pair of matching Heathkit amplifiers from 12 to 70 
watts. The stereo wing speaker enclosures are open-backed, 
cloth-grilled cabinets designed to hold the Heathkit SS-3 
or similar speaker enclosures. The cabinets are available in 
beautifully grained % ff solid core Phillipine mahogany or 
select birch plywood suitable for the finish of your choice. 
Entire top features a shaped edge. Hardware and trim are 
of brushed brass and gold finish. 



MODEL MF-t 

$2695 




DIAMOND STYLUS 
HI-FI PICKUP CARTRIDGE 

Get the most from your LP microgroove rec- 
ords. Designed to Heath specifications by 
Fa ire hi Id Recording Equipment Corporation, 
i he MF-1 is one of the finest pickup cartridges 
on ihe market today. Shpg. Wt. 1 lb. 



ENJOY A 
HOME HI-FI 
SYSTEM NOW! 




PAY LATER . . . 

Heath's convenient Time Payment Plan allows 
you to buy qtt of your hi-fi components right 
away . . . and pay for them in easy installments. 
Only 70% down on purchases of $55 or more. 
Send coupon today for FREE Heathkit cata- 
log with full time-pay details, 
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TRADITIONAL 

Model CE-2T (mahogany) 

CONTEMPORARY (not shown) 

Model CE-2B (birch) 
Model CE-2M (mahogany) 



CHAIRSIDE ENCLOSURE KIT 

Put your entire hi-fi system right at your fingertips with 
tins handsome enclosure. Available in cither traditional or 
contemporary models and constructed of beautiful veneer- 
surfaced plywood suitable for the finish of your choice. It is 
designed to house the Heathkit AM and FM Tuners (BC- 
1A and FM-3A), the WA-P2 Preamplifier, the RP-3 
Record Changer, and adequate space is provided for any 
Heathkit amplifier designed to operate with the WA-P2. 
All parts precut and predrilled for easy assembly. Shpe-. 
Wt. 46 lbs. 

Always say you saw it in — POPULAR ELECTRONICS 
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NEW 



HEATHKIT EA-3 



$2995 



NEW ! 14-WATT HI-FI ECONOMY AMPLIFIER (EA-3) 

From HEATHKIT audio labs comes an exciting new kit 
. . . New Styling, New Features, Brilliant Performance! 
Designed to function as the "heart" of your hi-fi system, 
ihe EA-3 combines the preamplifier and amplifier into one 
compact package. Providing a full 14 watts of high fidelity 
power, more than adequate for operating the average 
system, the EA-3 provides all the controls necessary for 
precise blending of musical reproduction to your individual 
taste. 




Build it in 
one Evening 



HEATHKIT SS-2 



*39 



95 



'BASIC RANGE" HI-FI SPEAKER SYSTEM KIT 

With performance comparable to speakers costing many 
times more, the SS-2 employs a Jensen 8" woofer and 
compression-type tweeter to provide total frequency re- 
sponse of 50 to 12,000 CPS. Shpg. Wt. 26 lbs. 

ATTRACTIVE BRASS TIP ACCESSORY LEGS: convert the 
SS-2 into handsome consolette. Shpg. Wi. 3 lbs. No. 91-26. $4.95. 

BASIC FIR MODEL: same as SS-2 except constructed of non- 
premium plywood without trim or grille cloth. Shpg. Wt. 26 lbs. 
Model SS-3. $34.95. 




SOC95 

HEATHKIT FM-3A tU 
HIGH FIDELITY FN! TUNER KIT 

The thrills of FM entertainment arc yours at budget cost with this 
handsomely styled tuner. Featuring broad-banded circuits for full 
fidelity and better than 10 microvolt sensitivity for 20 db of quieting, 
the FM-3A pulls in stations with clarity and full volume. Shpg. 
Wt. 8 lbs. 




HEATHKIT W-7M 



95 



"EXTRA PERFORMANCE" HI-FI 55 WATT AMPLIFIER KIT 

Offering full fidelity at less than a dollar per watt, the power output 
of this remarkable amplifier is conservatively rated at 55 watts from 
20 CPS to 20 kc with less than 2% total harmonic distortion through- 
out this entire range. Shpg. Wt. 28 lbs. . 



HEATH COMPANY 

Benton Harbor, Mich- 



November, 1959 




HEATHKIT PT-1 

$3995 



MONAURAL-STEREO 
AM-FM TUNER KIT 

This professional quality 16-tube tuner offers 
you outstanding AM, FM or stereo AM/FM 
performance at minimum expense. Features in- 
clude individual llywheel tuning and auto- 
matic frequency control. A multiplex jack is 
also provided. Shpg. Wt. 24 lbs. 



HEATHKIT SP-2 




s 56 95 



MONAURAL-STEREO (two channel mixer) 
PREAMPLIFIER KIT 

Control your entire stereo system with this 2- 
channel preamplifier. A remote balance con- 
trol with 20' of cable allows balancing the 
stereo system from listening position. Shpg. 
Wt. 15 lbs. 




JQQ95 

HEATHKIT TR-1A 

Includes tape deck, tape recorder electronics, 
microphone and roll of blank tape. 
HIGH FIDELITY 
TAPE RECORDER KIT 

Whether making your own recordings or play- 
ing pre-recorded tapes you'll enjoy the many 
line features of this tape recorder kit. Included 
are fast forward and rewind functions and 
choice of IV2 or VA IPS tape speeds. Printed 
circuit boards simplify assembly. Shpg. Wt. 
24 lbs. 



HEATHKIT RP-3 

$6495 

(stereo model RP-3S S74.95) 

AUTOMATIC HI-FI 
RECORD CHANGER KIT 

Combining the convenience of an automatic 
record changer with true turntable quality the 
RP-3 obtains full fidelity from your hi-fi and 
stereo records while treating them with the care 
they demand. A ' turntable pause" feature pre- 
vents records from dropping on moving turn- 
table or disk. Plays at 33 / 3 , 45, 78 and 16 
RPM. Shpg Wt. 19 lbs. 




A Su bsidiary 



II 

if Daystrom, 
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HEATHKIT TX-1 



"APACHE" HAM TRANSMITTER KIT 

Feaiures 150 watt phone inpui and 180 watt 
CW input. Provision for single-sideband trans- 
mission using the SB-10 External Adapter. 
Shpg. YVt. 110 lbs. 




HEATHKIT RX-1 



J 274 



95 



"MOHAWK" HAM RECEIVER KIT 

Covers from 160 through 10 meters on 7 bands 
with an extra band calibrated to cover 6 and 
2 meters using a converter. Outstanding SSB 
reception. Shpg. Wt. 66 lbs. 



SINGLE SIDEBAND 
ADAPTER KIT 

A compatible plug-in 
adapter unit for the 
'''Apache" Transmitter, 
the SB-10 covers 80, 40, 
20, 1 5 and 1 0 meter bands. 
Produces USB, LSB or 
DSB signals, with or with- 
out carrier insertion. Shpg. 
Wt. 12 lbs. 



HEATHKIT DX-40 




*64 



95 



PHONE AND CW TRANSMITTER KIT 

Providing phone and CW operation on 80, 40, 
20, 15, and 10 meters, the DX-40 features 
built-in modulator and power supplies. Shpg. 
Wt. 25 lbs. 




HEATHKIT MP-1 
$4495 



MOBILE POWER SUPPLY KIT 

Furnishes all power required to operate both 
MT-1 Transmitter and MR-1 Receiver from 
12-14 volt battery. Delivers full 120 watts con- 
tinuously or 150 watts intermittently. Kit in- 
cludes 12' battery cable, tap-in studs for battery 
posts, power plug and 15' connecting cable. 
Shpg. Wt. 8 lbs. 
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HEATHKIT MR-1 



5 119 



95 



"COMANCHE" MOBILE HAM RECEIVER KIT 

Handsome styling, rugged construction, top quality com- 
ponents and economy are all wrapped up in the '"Comanche". 
It is an 8-tube superheterodyne receiver operating AM, CW 
and SSB on the 80, 40, 20, 15 and 10 meter amateur bands. 
Operates from 12 volt car battery through the MP-1 Mobile 
Power Supply. Can be converted in minutes to a tixed station 
unit by using an AC power supply. Shpg. Wt. 19 lbs. 

MOBILE ACCESSORIES 

Quality 5" PM speaker in rugged steel 
case with mounting brackets. Heathkit 
AK-7. $5.95. Shpg. Wt. 4 lbs. 

Mobile base mount holds both trans- 
mitter and receiver. Universal floor 
mounting bracket. Heathkit AK-6. 
$4.95. Shpg. Wt. 5 lbs. 



HEATHKIT MT-1 

$QQ95 





"CHEYENNE" MOBILE HAM TRANSMITTER KIT 

The fun and convenience of mobile operation are yours with 
the compact and efficient "Cheyenne" Transmitter, Featur- 
ing high power with minimum battery drain, the unit pro- 
vides up to 90 watts phone input and covers 80, 40, 20, 15 
and 10 meters. Featured arc a built-in VFO, modulator, 
4 KF stages with a 6146 final amplifier pi network (coaxial) 
output coupling. The "Cheyenne" is designed as a com-, 
panion to the ''Comanche" receiver and is powered by the 
MP-1 Power Supply. Shpg. Wt. 19 lbs. 



HEATHKIT VHF-1 

$ 159 95 




"SENECA" VHF HAM TRANSMITTER KIT 

General, technician or novice class hams wishing to extend 
transmission into the VHF region will find the "Seneca" 
ideal. A completely self-contained 6 and 2 meter transmitter, 
the VHF-1 features up to 120 watts input on phone and 
140 watts input on CW in the 6 meter band. Included arc 
controlled carrier phone operation, built-in VFO for both 
6 and 2 meters, and four switch-selected crystal positions. 
Shpg. Wt. 56 lbs. 

Always say you saw it in— POPULAR ELECTRONICS 
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HEATHKIT V7-A 

$ 25 95 




HEATHKIT TC-3 

*39 95 




Model 355. 




HEATHKIT OP-1 




HEATHKIT OM-3 

*39 95 



ETCHED CIRCUIT 
VTVM KIT 

World's largest selling VTVM, 
the V7-A measures AC voltage 
(RMS), AC voltage (Peak-to- 
peak), DC voltage and resistance. 
Features 7 AC (RMS) and DC 
voltage ranges of 0-1.5, 5, 15, 50, 
150, 500 and 1500. In addition 
there are 7 peak-to-pcak AC 
ranges of 0-4, 14, 40, 140, 400, 
1400 and 4000. Seven ohmmeter 
ranges are provided. Battery and 
test leads are included with kit. 
Shpg. Wt. 7 lbs. 



TUBE CHECKER KIT 

An invaluable aid to servicemen, 
the TC-3 tests for open, short, 
leakage, heater continuity and 
quality of all tube types com- 
monly encountered in radio and 
TV servicing. Checks 4, 5, 6 and 
7-pin large, 7 and 9-pin miniature, 
7-pin sub-miniature, octal and 
loctal tubes and pilot lamps. A 
blank socket provides for future 
tube types. Shpg. Wt. 12 lbs. 

TV PICTURE TUBE TEST ADAPTER 

For use with TC-3 or earlier mode! 
TC-2. Includes 12-pin TV tube socket, 
4' cable. Octal connector and data. 
No. 355. Shpg. Wt. 1 lb. $4.50. 



•'PROFESSIONAL" 5" 
DC OSCILLOSCOPE KIT 

Offering complete versatility, the 
OP-1 features DC coupled ampli- 
fiers and also DC coupled CR 
tube unblanking. Triggered sweep 
circuit operates on internal or ex- 
ternal signals and may be either 
AC or DC coupled. Transformer 
operated power supply has silicon 
diode rectifiers. Shpg. Wt. 34 lbs. 



"GENERAL PURPOSE" 
5" OSCILLOSCOPE 

Ideal in servicing as well as rou- 
tine laboratory work, the OM-3 
features wide vertical amplifier 
frequency response, extended 
sweep generator operation and 
improved stability. Vertical re- 



sponse is 



within ±3 db from 4 



CPS to 1.2 mc. Sweep range 
covers 20 CKS to over 150 kc. 
Shpg. Wt. 22 lbs. 




HEATHKIT T-4 

$1995 



VISUAL-AURAL SIGNAL TRACER KIT 

Doubling as a utility amplifier, test speaker, or 
substitution transformer, the T-4 represents an 
outstanding buy. Traces RF, IF and audio 
signals in AM, FM and transistor-type radios. 
Shpg. Wt. 5 lbs. 




HEATHKIT SG-8 

$ 19 50 



RF SIGNAL GENERATOR KIT 

Aligns RF, IF and tuned circuits of all kinds. 
Provides extended frequency coverage in five 
bands from 160 kc to 110 mc on fundamentals 
and up to 220 mc on calibrated harmonics of 
the fundamental frequencies. Shpg. Wt. 8 lbs. 



HEATHKIT CT-1 
$795 



IN-CIRCUIT CAPACI-TESTER KIT 

Check capacitors for "open" or "short" right 
in the circuit. Detects open capacitors from 
50 mmf up and checks shorted capacitors up to 
20 mfd. Checks all bypass, blocking and cou- 
pling capacitors of the paper, mica and ceramic 
types. Shpg. Wt. 5 lbs. 





HEATHKIT TO-1 

$-| g95 



TEST OSCILLATOR KIT 

Provides fast and accurate selection of test fre- 
quencies most used by servicemen in repairing 
and aligning modern broadcast receivers. Five 
fixed-tuned frequencies are quickly selected for 
trouble-shooting. Shpg. Wt. 4 lbs. 



HEATH COMPANY 1 


A Subsidiary 


LF" 

<jf D^iystrom, Inc. 


Benton Harbor Mich. ] 




I 



November, 1959 
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add that "extra" 
speaker 



HEATHKIT US-1 
$750 



12" UTILITY SPEAKER 

This high quality auxiliary speaker offers many 
possibilities in audio, radio and TV work and 
will handle up to 12 watts with a frequency 
response from 50 to 9,000 CPS ± 5 db. Speakcr 
inipetlancc is 8 ohms and employs a 6.8 ounce 
magnet. Shpg. Wt. 7 lbs. 



HEATHKIT BR-2 

$ 18 95 

(less cabinet) 



BROADCAST BAND RADIO KIT 

Fun to build, and a fine receiver for your home. 
Covers complete broadcast band from 550 to 
1600 kc. Built-in 5^2" I'M speaker and rod-type 
antenna. Transformer operated power supply. 
Excellent sensitivity and selectivity. Shpg. Wt. 
10 lbs. 

Cabinet optional extra: No. 91-9A. Shpg. 
Wt. 5 lbs. 8-1.95. 




HEATHKIT AK-1 

SQ95 




MICROPHONE ACCESSORY KIT 

Useful in countless applications, this kit consists 
of a rugged high fidelity crystal mike and three 
holders; a mike stand adapter, a lavalicr neck- 
band and desk stand. An 8' cable with phone 
plug is included. Shpg. Wt. 1 lb. 



check 
engine RPM 




HEATHKIT 



T..1 s 25 95 



ELECTRONIC TACHOMETER KIT 

Fasy-to-build and simple to install. Operates 
directly from the spark impulse of any 2 or 4 
cycle engine with any number of cylinders. 
Operates on 6, 8, 12, 24 or 32 volt DC systems 
and is completely transistorized. The easy-tu- 
sead indicator shows RPM from 500 to 6,000. 
A calibration control is also provided. Shpg. 
Wt. 4 lbs. 
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Fun for the 
whole 
family 



HEATHKIT XR-1P 

S 2 g95 



6 TRANSISTOR PORTABLE RADIO KIT 

This easy-to-build portable radio ofTers fun and enjoyment for the 
whole family. Features 6 transistors, large 4" x 6" PM speaker for 
"big-set" [one quality, and built-in rod-type antenna. Uses standard 
size "D" flashlight cells for extremely long battery life (between 
500 and 1,000 hours). The modern molded plastic case with pull- 
out carrying handle is two-tone blue with gold inlav and measures 
9" L. x 7" H. x VA" D. Shpg. Wt. 6 lbs. 



Complete Engine 

' ' Tune- Up ' ' Facilities ! 




HEATHKIT 
IA-1A 



s 59 95 



ELECTRONIC 
IGNITION 

ANALYZER KIT (1A-1A) 

Just clip the two test leads to 
operating engine (400 to 5,000 
RPM) and check condition ofcoil, 
condenser, points, plugs and wir- 
ing. Shows cither primary or 
secondary circuit patterns, parade 
or superimposed secondary pat- 
terns. Shpg. Wt. 20 lbs. 

MODIFICATION KIT for IA-1 Models: 

Provides switch selection of pri- 
mary and secondary circuit pat- 
terns, or, choice of parade and 
superimposed secondarv patterns. 
Shpg. Wt. 2 lbs. 

Heathkit MK-6 $4.95 




Let your boy 
learn radio 



$795 

HEATHKIT CR-1 / 
CRYSTAL RADIO KIT 

Any youngster interested in radio or electronics will enjoy building 
and using this fine little crystal receiver. Frequency coverage is 
from 540 to 1600 kc. A sealed germanium diode is used for detection 
— no critical "cats whisker" adjustment. Headphones included. 
Measures 6" L. x 3" W. x 2V&" D. Shpg. Wt. 3 lbs. 



COMPLETE TOOL SET 

This handy tool kit provides all the 
basic tools required for building any 
Heathkit. Includes pliers, diagonal 
sidecutters, screwdrivers, and solder- 
ing iron with holder. Pliers and side- 
cutters are equipped with insulated 
rubber handles that provide protec- 
tion from electrical shock. All of the 
tools are of top quality case hardened 
steel for rugged dutv and long life. 
Shpg. Wt. 3 lbs. 




HEATHKIT TK-1 



$Q95 



Always say you saw it in — POPULAR ELECTRONICS 



www.americanradiohistorv.com 




HEATHKIT DF-2 

5 69 95 



2 BAND TRANSISTOR 

RADIO DIRECTION FINDER KIT 

Economically powered by 6 standard flashlight cells, the DF-2 pro- 
vides you with a completely portable 6-transistor standard and 
beacon band receiver of unusual quality and performance. Covers 
the beacon band from 200 to 400 kc and broadcast band from 540 to 
1620 kc. A tuning dial light is provided for night operation. Large 
4" x 6" speaker provides superb tone reproduction. Shpg. Wt. 9 lbs. 



HEATHKIT 
MC-1 

s 39 95 



MARINE CONVERTER KIT 

Charge your 6 or 12 volt 
batteries at dockside even 
while your boat's electrical 
system is in use. Provides up 
to 20 amperes continuously 
for charging 6-volt batteries 
or 10 amperes continuously 
for charging 12-voIt bat- 
teries, regardless of type. 
Charging current is continu- 
ously monitored by a 25 am- 
pere meter. Shpg. Wt. 16 lbs. 




MARINE BATTERY CHARGE 
INDICATOR KIT 

vSee at a glance the exact 
percentage of charge in your 
boat batteries. Checks from. 
1 to 8 storage batteries in- 
stantly. Operates on 6, 8, 12 
or 32 volt systems. Note: for 
mounting on non-ferrous HEATHKIT CI-1 
metals or wood only. Shpg. 
Wt. 3 lbs. 




HEATHKIT PC-1 

$24 95 



^2 VOLT POWER CONVERTER KIT 

Household electricity right on your boat or in your automobile is 
yours with this 12-voIt power converter kit. Operate your radio, 
electric razor, lights, etc., directly from your 12-volt boat or car 
battery. Power rating is 125 watts continuously and 175 to 200 watts 
intermittently. Note: not recommended for record players, tape 
decks, power tools or radio transmitters. Shpg. Wt. 8 lbs. 



Free Send now for latest Heathkit Catalog 

describing in detail over 100 easy-to-assemble 
kits for the Hi-Fi fan, radio ham, 

boat owner and technician 




$ 16 



95 



HEATHKIT FD-1-6 

(6 volt) 
FD-1-12 

'12 volt) 



5 35 



95 

each 



FUEL VAPOR DETECTOR KIT 

Protecting against fire and explosion on your 
boat, the FD-1 indicates the presence of explo- 
sive fumes and shows immediately if it is safe to 
start the engine. The kit is complete including 
spare detector unit. Shpg. Wt. 4 lbs. 




HEATH 



pioneer in 
do-it-yourself 
electronics 



COMPANY BENTON HARBOR 10, MICH. 

[]^D)a subsidiary of Daystrom, Inc. 

Send latest Free Heathkit Catalog. 



All prices and specifica- 
tions subject to change 
without notice. Please in- 
clud< postage on arch rs to 
be shipped parcel post. 
20% deposit is required on 
all C.O.D. orders. All 
prices are NET F.O.B. 
Benton Harbor, Mich., and 
apply to Continental U.S. 
and Possessions only. 



NAME 



ADDRESS 



CITY 



ZONE 



STATE 



I 



QUANTITY 


KIT NAME 


MODEL NO. 


PRICE 



































November, I959 
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By HANK BENNETT 

W2PNA/WPE2FT 



THE CODE SITUATION 

EVER SINCE the early days of radio, 
there have been numerous code meth- 
ods conceived for reporting the signal 
strength and readability of the signal re- 
ceived from a transmitting station by a 
listener. With the passing of time, these 
codes have become fairly well standardized. 

QSA-R. One of the earliest codes that 
your Short-Wave Editor remembers is the 
old QSA-R code, well known among the 
amateurs of the 1930 
era. The QSA stood for 
"The strength of your 
signal is (1 to 5)." The 
R stood for readability 
(1 to 9) and actually may 
have been t he abbrevi- 
ation for QRK ("the 
readability of your sig- 
nal is . . ."). As with all 
the codes, the higher the 
number following t he 
letter or letters, the bet- 
ter the report. 

A few years later, the 
R became known as S, 
but still stood for read- 
ability. During this tran- 
sition, the QSA portion 
became merely Q. A typ- 
ical report of this period 
for a good, clear, loud 
signal was "Q5S9." 

While the stations in 
the amateur services 
used the Q-S code, the 
short-wave stations and 
their listeners generally 
used the QSA-QRK code, 
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which was very similar to the QSA-R code. 
The QRK code only went as high as 5, how- 
ever, while the R numbers went from 1 to 9. 

Other Q signals that were in wide use 
during this period (and still are) include: 
QRM (interference), QRN (atmospherics), 
and QSB (fading). 

Q-S and RST. Today there are two well- 
known codes in use in amateur circles. One 
is the Q-S system, explained above, and the 
other is the RST system. The former is 
used by the 'phone stations and the latter 
by the Morse operators. 

In the RST method, the letters stand re- 



GLENWOOD, NEW JERSEY 



WPE20N 





Orn 


Osa 


GSORGE CHATTAWAY 



AURORA, ILLINOIS 
10) N. Locuit 9t. 

WPE9-LV 



_VG4 WlKlO HI ANTENI 



IWl — Tim Friday 



Good-looking QSL cards like those shown here which fea- 
ture POPULAR ELECTRONICS call letters can be obtained 
from local printers or by mail from QSL card specialists. 

POPULAR ELECTRONICS 
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VIDEO ELECTRIC COMPANY says: DOWN WITH RISING COSTS OF ELECTRON TUBES 

OVER ONE MILLION USED TUBES TO SELECT FROM only 




Wtone 

HUmboldi 4-9849 



ELECTRIC COMPANY 



9-15 6TH ST., HARRISON, 



November, 1959 
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Steve Foisey. WPE I IC, 

Keene, N. H., does his listening 
with a National NC-125 receiv- 
er and a 100' antenna, 30' high. 




spectively for a Readability, Strength, and 
Tone. The readability portion ranges from 
1 to 5 and the strength and tone each range 
from 1 to 9. In the lone portion, the 9 indi- 
cates a pure cl.c. note, free from ripple or 
chirp, while 1 indicates a rough, raw, a.c. 
spark-gap type of note. 

SINPO. The newest code on the report- 
ing scene is the SINPO code, which is 
rapidly becoming popular in the short- 
wave broadcasting field. Don't ask your 
ham friends about SINPO; chances are 
they've never heard of it. 

Many short-wave outlets, particularly 
Radio Japan, are leading the movement 
towards general usage of SINPO and are 
asking their listeners to report to them in 
that code. See accompanying table. 

Using SINPO, a report for a station's 
signal that is loud and clear and free from 
any interference would be "SINPO 55555." 
If you have an S-meter on your receiver, 
you can use the S-reading for the S report. 
For the / report, list the call letters or 
name of the interfering station whenever 
possible. 

In sending your reports to the stations, 
be sure to remember that they need more 
than just the SINPO reports; they also 
need program details matched to the exact 
times heard so that they will know with- 
out doubt that you heard specific stations. 
{Continued on page 121) 



Joseph Potenza, Stamford, 
Conn., and his Hallicrafters 
S-38E receiver. Joe is a mem- 
ber of the Boys' Life Radio 
Club and the National Associ- 
ation of Armchair Adventurers. 



The SINPO code is completely 
defined in fable at right which 
shows comparable Q signals. 
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SINPO 
Code 


9 Code 1 
Equivalent Meaning 


Ratings (1 to 5) 


S 


QSA 


Signal strength 


5 — excellent 
4 — good 
3 — fair 
2 — weak 

1 — barely audible 


1 


QRM 


Interference from 
other stations 


5 — none 
4— slight 
3 — moderate 
2 — severe 
1 — extreme 


N 


QRN 


Atmospheric noise; 
static 


5 — none 
4 — slight 
3 — moderate 
2 — severe 
1 — extreme 


P 


QSB 


Disturbed signal; 
fading 


5 — none 
4— slight 
3 — moderate 
2 — severe 
1 — extreme 


O 


QRK 


Intelligibility; 
signal quality 


5 — excellent 
4 — good 
3— fair 
2 — poor 

1 — unintelligible 
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ultra 

compact ^ 
speaker 
systems 
of superb 

quality . 

at 

modest 
cost 



MODEL RRL12 

Features the sensational 
new Spheriaon Super 
Tweeter for ,s«wf, 
smooth high frequency 
response to inaudibility. 
25" x 15 %" x 12V 2 " deep. 
From $114,95 unfinished. 
MODEL RRLS 
The impossible becomes 
reality! An 8" system 
with full bass response 
down to below 40 cps f 
22 V, " x 12 y A " x 10 %" deep. 

From $95.50 unfinished 

MODEL S-80 
Excellent wide-range 
response from a 
system measuring only 

2iy/'xiiy 2 "x9y.r deep. 

From $56.95 unfinished. 
ALL THREE MODELS 

finished on four sides 
for use as highboy or 
lowboy. Bea u t if u I 
oilrd walnut finis)* 
for EEL-12 and REL-8 
in addition to mahogany, 
walnut and limed oak ; 
S-80 in mahogany, 
walnut and fruit wood. 





Model EEL-12 12" 3-Spedker EEL System 




Model EEL-S 8" 3-Spealer EEL System 




Model S-80 S" 2-Way High Efficiency System 



WRITE FOR FREE LITERATURE. DESK A-4 UNIVERSITY LOUDSPEAKERS, INC. "WHITE rLAINS, N. Y, 
November, 1959 



91 




H. H.ScoM Inc., Ill Powdermii! Road, Dept. PE-11, Maynard, Mass. 

Rush me your FREE Hi Fi Guide and cat- 
alog to help me plan my stereo system. 

Name 

Address 

Export: Telesco International, 36 W. 40th St., N. Y. C 



It's 
all there 



SOUNDCRAFT 
TAPE 



because 
Soundcraft 
the world's 
best recording 
tape! 

Buy it 
today! 




Carl and jerry 

(Continued from page 38) 

minute after the push-button circuit is 
opened; then the relay drops out and shuts 
off the light." 

''That's going to be a nasty shock to the 
kid who fries to pin your doorbell and is 
depending on a few seconds running start 
before you can get to the door and turn 
on the light," Carl said with a grin; "but 
isn't it a lot of trouble for just one night?" 

"Oh, I'm going to leave it connected," 
Jerry explained. "It will be nice to have 
the light come on instantly when a guest 
rings the doorbell. On top of that, when we 
come homo at night to an empty house, we 
won't have to fumble around in the dark 
hunting first the door key and then the 
keyhole. We'll just push our own doorbell 
and have the porch light come on. Then 
after we are inside it will turn itself off. 
Of course the regular porch light switch 
can be used normally any time." 

Carl was gazing curiously at a couple of 
devices that looked like electric motors 
connected together with a five-wire cable. 

"Those are 'synchros' or selsyn motors," 
.Terry answered his friend's questioning 
look. "Maybe you remember reading about 
them in the After Class feature of the 
April, 1958, Popular Elicctkonics. Let me 
show you how they work. Hold on to the 
rotor shaft of that one while I turn the 
shaft of this one." 

As Jerry turned the shaft of the one 
synchro, the shaft of the other twisted 
loose from Carl's fingers. Every move of 
the rotor of Jerry's unit was instantly and 
exactly duplicated by the rotor of the unit 
Carl was watching. Even though the mo- 
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tors were several feet apart, their rotors I 
kept in step as though they were mounted 
on a single shaft. 

ttllEYI I almost forgot what I came over 
IT for!" Carl suddenly exclaimed. "Nor- 
ma next door wants us to do her a favor. 
She's having a Halloween party for her 
sorority tonight, and tor a finale she wants 
to take the whole bunch out to the old 
Bruner place at the edge ol town and hold 
a seance at midnight. You know the place 
I mean?" 

"Sure, it's the only haunted house left in 
these parts. But where do we come in?" 

"She wants us to supply the 'spirit' for 
the seance. I went out with her this morn- 
ing and looked the place over. There's an 
attic above the room in which the seance 
will be held, and she thought we could hide 
up there and maybe use a hidden speaker 
under the table to answer the girls' ques- 
tions. Her uncle works for the power com- 
pany, and he has already put in a tem- 
porary meter and an outlet on a pole be- 
hind the house for us to use. She admitted 
she was pretty confident she could sweet- 
talk us into helping her." 

"Guess she knows her power or our 
weakness," Jerry remarked with a rueful 
grin; "but we ought to do better than just 
use a speaker. I'm getting an idea already. 
Go down to the dime store and pick up one 
of those nasty-looking life-size plastic 
skulls and a bottle of phosphorescent paint. 
I'll get some stuff together and meet you 
out at the Bruner place." 

An hour later the two boys were standing 
inside the cobwebbed old house. A round 
table with its veneered top blistered and 
peeling, several benches and rickety chairs 
were the only furniture in the large, low- 
ceilinged room. Carl and Jerry removed 
the top of the table from the large hollow 
pedestal leg and used a keyhole saw to cut 
a circle about ten inches in diameter out of 
the center. Then one of the selsyn motors 
was mounted down inside the pedestal, and 
the circle of wood was securely fastened 
to its vertical shaft. A small speaker was 
also fastened down inside t he pedestal. 

When the table top was put back, the 
circle in the center moved freely about; yet 
the crack around its edge was not easily 
seen. Wires from the synchro and the 
speaker were run down through the leg, 
through a hole in the floor, across, and 
{Continued on page 96) 
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prepare for your career in 
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COMPUTERS 



At MSOE, you can equip 
yourself for a career in many 
exciting, growing fields: 
MISSILES • RADAR • AVIONICS 
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POWER • ROCKETRY 

When you graduate from 
the Milwaukee School of 
Engineering, you are pre- 
pared for a dynamic career 
as an Electrical Engineer 
or Engineering Technician. 
Under a faculty of specialists, 
you gain a sound technical 
education in modern, com- 
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and classrooms. As a result, 
MSOE graduates are in ^ 
great demand and highly 
accepted by industries 
nationally. 
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ately. Engineering technicians graduate in 
2 years with an Associate in Applied Science 
degree. For a Bachelor of Science degree 
in Engineering, you attend 4 years. A 
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Model CRT-2 



TERMS: S13.50 withii 
days- Balance $11 month- 
ly for 4 months- 



The CRT-2 S..» in '"^IriSS^^^SS^ 
present day CRT Testers. Unlike ordinary i «» employs a new 

fhP field with a I'^'^d ran -e of operation the ty « g reactivate 
brilliantly engineered c.rcu. denned to made. The CRT-2 eliminates 
every black and white or color picture xuoe " b present when a 
fhTJuesswork and risk that until now has always * p perffict 

gS3 of^n^'S^ 5 &T method of 

THE CRT-2 DOES All THIS RIGHT IN THE CARTON, 
OUT OF THE CARTON OR IN THE SET 

?S ;Kili{e r 0 I^K?^^Ve^^ SS'?o SK^loS^ 

✓ for life expectancy 

REPAIR 

ssawSStatt 



ON APPROVA' 

CRT TESTER-REACT1VAT0R SS 

a TESTER-REACTIVATOR really designed to test, 
repair and reactivate EVERY PICTURE TUBE MADE — whether 
black and white or color . . . with exclusive features never 
before found in picture tube testers. 

^ MUlT|.HJA P)(p°1en t pending) .A SINGLE PLUG IN CABLE 

?e«« 

ever before ... 50 degree to 1 10 degree types trom ft , 

Pas'. 8 Pin base, 14 Pitt i ba« ■ • ' «;« ^'CS. repair and reacva.e 
.t'e'r, .T n C , h «3, greened btufco'tS? gnns'scpara...,. 
WATCH IT REACTIVATE THE PICTURE 

tni the reactivation directly on the ™,er as ,t tal. ? a p 6 L*\Vs eliminates the 
ihe first time to properly fo?" 0 ' i'JE oxlae co°" n r. I « enables yen to see he 
danger of stripping the ejthod. ■ of the o de co t f ; Y0U se e ,. the 
SStf «3St3Sa?a VfiSi'M* .he P pic.ure tube ,s ... I» g.ne 
cVnVrOUED "SHOT" WITH HIGHER VOITAGE FOR BETTER 

VISUAL LIFE TEST _ Enables both you and your customer <o*. ^ I*; 
expectancy of any picture ab. . gh on the meter ^ IlirniM , es 



6. 



KSW^EPA^RS^NO^EACT SCREEN VOLTAGE 

^he'Va y m\^h 0 o?o S u e T h h n ^ es C s R a s^h; ll rrg S u,•a,« P ypes with complete safe.,. 
SEPARATE FILAMENT VOLTAGES - Including the very tales. 2.35 troll 
and 8 4 vol. .ypes as well as the older 6.3 vol. types. 

TESTS. REPAIRS AND REACTIVATES ^^^^J^ 

elem.nl of risk that the tub. ma, b burned out , hi , new Base 

pin.'arral^e^d^U f.ll fheNSU'ffitb no danger of damage. 



ADDITIONAL FEATURES 



. employs the .int. .rovon d,n.n.ij •*»~X2^™&*«!, 
meter with heavil, damped movement for smooth a ^ ^ ™* w '" 

. Provides separate shorts test for each ' " , read in struct.oi 

continuity is shown on a separa glow nrMa or . A ^ ^ type p.c.tir 

ffbes'l rused^n'na^ome'h^nVSbed oaK carrying case w„h speca, compart 
merit for MULTI-HEAD and line cord. * patent pending 




IN-CIRCUIT CONDENSER TESTER 

5S M « r- .no. Ti, a r-r.1 actually «;teos in and takes 



Model 
CT-1 



Here is an tN-CtRCUIT CONDENSER , th.. ff« SI^Ti 
Sem'eV^ '™ V f ° r 6VerV Sen/,Ceman - 

OUTSTANDING FEATURES 



in-circuit checks: 



v Quality of condensers even with circuit shunt 

ance ■ (This includes leakage , shorts, opens, 
intermittcnts) 

^ Value of all condensers from 200 mmfd. to .5 mfd. 

^ Quality of all electrolytic condensers (the ability to 
hold a charge) 

v Transformer, socket and wiring leakage capacity 



out-of-circuit checks: 



v Quality of condensers . . . (This includes leakage, 

shorts, opens and intermittents) 
^ Value of all condensers from 50 mmfd. to .5 mfd. 

* Quality of all electrolytic condensers (the ability to 
hold a charge) 

High resistance leakage up to 300 megohms 

* New or unknown condensers . . . transformer, socket, 
component and wiring leakage capacity 



Ultra-sensitive 2 tube drift-free circuitry 
Multi-color direct scale readings for both quality and 
value . . . in-circuit or out-of-circuit 
i Simultaneous readings of circuit capacity and circuit 
resistance 

> Built-in hi-leakage indicator sensitive to Over 300 
megohms 

► cannot damage circuit components 

» Electronic eye balance indicator for every g reater 

accuracy 
» Isolated power line 

•> Housed in sturdy hammertone finish steel 
case . • • comes complete with test leads 




TERMS: $9.50 within 10 
days. Balance $5 monthly 
for 5 months. 



EASY TO BUY IF SATISFIED -see order form on facing page ) 
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FOR 10 DAY fRH TRIAL 



Convince yourself at no risk that CENTURY instruments are indispensable 
in your every day work. Send for instruments of your choice without obliga- 
tion ... try them for 10 days before your buy . . . only then, when satisfied, 
pay in easy-to-buy monthly installments — without any financing or carrying charges added. 




°&?. p o r- d VACUUM TUBE VOLT METERS 1 

WITH LARGE EASY-TO-READ 6" METER - — * 

featuring the sensational new /H (ft Tt-PROBE • ,„,.„, PendlB9 

No extra probes lo buy! The versatile MIUTI-PROBE does the work of 4 probes 

O DC Probe © AC-Ohms Probe © Lo-Cap Probe © RF Probe 

JS'"^^!^ MULTLPROBE it will do 

tare to cart around a maize o° enlaced cables "ose t me^r.lrn^in.^J^f" h No , ,on 5, er d ° TO 
paced probe. With just a twist ot the MULTI-probf tin ™, ? . a 5' es ° r hun ' in 6 'or a mis- 

saving Job* A ho.«^ 



FUNCTIONS 



P 5 C VOLTMETER. Wi „ measure D C . down to 

1.5 volts fun scale w.th minimum circuit load.n* 
»« «| , 2l^f Ura,e ^f, adin « s of sca,e divisions as low 
as »25 volts . . Will measure low AGC and oscillator 

wftheonSP.'tLVrK; 1 , V0I,$ or ,ess u " ,0 ,50 ° vol" 
* ? ""?' $tenl "ab^atory accuracy on all ranges . . . 
fur* ,J "I'lf r - ov ! <,e ? for a '.' Glancing measurements 
nr^a^.Trnclni 3110 detCCt ° r a ' ignment > nd 
AC VOLTMETER . Tfue Peak , 0 . Peak mea$ure . 

tv ™ BS .« ,0 .T 3 vol . ,s of anv " avc for ™ including 
lr. \% C * {Je ' ec, '°" voyages, video pulses, distortion 
in nel, amplifiers, AGC and color TV gating pulses 
Scale divisions are easily read down to .1 volts . 
Measures RMS at i/20th the circuit loading of . 
i^?^J> ' • ' Un,,ke mosX otner V.T.V.M.'s there is no 
loss m accuracy on the lowest AC range. 

ELECTRONIC OHMETER Measures from n 
i° 0 ™ • • i-f 6 --isionrare^s 5 ;/; °r«S 

l 4 : 2 ' 1 "", 5 • • ■ w '" measure resistance values 
' 2 .°^ m$ t0 one billion ohms . . . Will detect 
t$Ln%t™ ' e3kage e '«tro,ytic and'Vpass 

RF ond LO-CAP MEASUREMENTS . , . 

With these extra VT-1 functions you can measure 
as t s a v 8 nV a ' n ^?r r , eme,y hi 8 ^-im peda nee cfrcu^s such 
color TV n PU SeS> dnvi " K sa * t00th voltages 
*tJ2» i,V..* mg - pu,ses> mixer °"tPut levels. I F 
stage-oystage gam and detector inputs 



OUTSTANDING FEATURES 

batfe°rie P 5 ICte 'L?m rt , a c b !f.. _ e°* cred with long life 
nentorie amn^^ 5 ,"*? ever *where • New advanced 
drain • IX p Vnn"! 1 3SSUres amazingly low battery 
T. L La .* c in0 m icroampere meter, many times 
more sensitive than meters used in most V.T V M 's » 
h b nr. 8t 2^ acc " r «y performance _ 2% 0 f full scale 
easv ?o?eVl U ' , ," a,e .° n AC • Simplified muili-cotor 
fio2 «i l r. 4 ' sca J e me,er • No neat operation assures 
rigid stability and accuracy • Immune to power line 
fluctuations • Amplifier rectifier circuit with freouencv 
compensated alienator _ a feature found only in cosuJ 
J r °' j ;[f u instruments . Meter completely sola ted - 
ei;mn'; a tL l e y ,K t, " rn " 0Ut 1 roof * Hand-crafted circuitry 
ehmmates the service headaches of printed circuitry • 
l°* resistors used for permanent accuracy • Sena^tP 
Shr"," . r6,Urn i0 : ,0W - ,0SS RF measurement . Micro 
fects inst?um?„. a *^' connect0r • Matching cover S o- 
tects instrument face — snaps on and off instantly. 



SPECIFICATIONS 



! f £ iSS ,VJ 1° h 1 0 5 'tW 5 0/300 / 600 / 1 500 volt s 
!nLe $ ( S M . S and . p , eal< -t 0 -P«)() - 0 to 3/12 60 '300 1200 volts 
fo!&i5 ° l ° 3 b " ,IOn ° nmS ' 10 ° hmS " nter SCale - ""1/10/100/1K/10K/ 

Ize F r 0 ~Ce P n ea B r rea l in a ? i a M mo < f ,u,i ,! 0 ^ supp ' ied for use 0,1 3,1 DC ranges 

• zero Cenler — available On all DC volt ranges with fero at mid scale 

• Impedance ll megohms DC, 1 megohm AC, 10 megohms Lo Can 

• Input Capacty - 130 mmfd. RMS, 250 mmfd/PeakTpeak! 25 mmfd. Lo-Cap 




Housed in 
hammertone 
steel-case — 
complete with 
MULTI-PROBE 



$CO50 



TERMS: $14.50 
within 10 days. 
Balance $11 
month ly for 4 
months. 




FAST- CHECK TUBE TESTER 

Simply set two controls . insert tuhT *Z „ r r* 



Model 
FC-2 



PICTURE TUBE TEST ADAPTER 
INCLUDED WITH FAST-CHECK 
Enables you to check all 
Picture tubes (including 
the new short-neck 110 
degree type) for cathode 
emission, shorts and life 
expectancy. . .also to reju 
venate weak picture tubes 



RANGE OF OPERATION 

' P?r^ the time 

99% of all tubes in use today inc N.J ? ni"J h,s COvers more than 
TV tubes, auto 12 plate voll iuhl* n,5 he nCvvest seri >s-strin £ 
regulators, special 1 p2 Jose ' hi fi tub?^^ 36 ' 0 7 e tubes - 

Checks for hfe-expectancy. 



TERMS: $14.50 
within lo days. 
Balance $11 
monthly for 5 
months. 



• No time consuming multiple , wf ^ PE CIFICATIONS 

[o^T^ instead of banks of switches 

t.on of multi-section tublr a nd ? R n n, re 3dde£ ' witho "t cost y' roll h 3 t i!, S, ' ne over 700 tu °* types " 



CONVENIENT TIME PAYMENT PLAN - 



NO FINANCING CHARGES 



ALL CENTURY 
INSTRUMENTS ARE 
GUARANTEED FOR 
ONlE FULL YEAR 

The extremely low 
prices are made 
possible because 
you are buying di- 
rect from the 
manufacturer. 



!"c e nTu ry" e! e c t"ro nTc"s "co"1 n"c 



!□ 



CHECK INSTRUMENTS DESIRED 

Model CRT-2 CRT TESTER REACTIVATOR $57.50 
$13.50 within 10 days. Balance $11 monthly for 4 months. 

Model CM lr,- Circuit Condenser Tester $34.50 
$9.50 within 10 days. Balance $5 monthly for 5 months. 

Model VT-1 Battery Vacuum Tube Volt Meter $58 50 
$14.50 within 10 days. Balance $11 monthly for 4 months. 

Motiel FC-2 Fast Check Tube Tester $S9 50 

$14.50 within 10 days. Balance $11 monthly for 5 months. 

Prices Net F.O.B. Mineola, N. Y. 



Ill Roosevelt Avenue, Dept. 311, Mineola, New York 

Please rush the instruments checked for a 10 day free trial. If satisfied I agree to pay 
the down payment withm 10 days and the monthly installments as shown. \f not 
completely satisfied I will return the instruments within 10 days and there is no 
further obhKation. it is understood there will be NO INTERE5T or FINANCING 
Charges added. 



Name . 
Address 
City 



Please pnnt clearly 



State 



N 



ovember, 



1959 
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"ONE DOLLAR" buys 

As much as $15 worth - Everything Brand New 
and sold to you with a money back guarantee. 

DEDUCT 10% ON ORDER OF $10 OR OVER 



$1 
51 



20 — TUBULAR CONDEN- 
SERS . 
40 - ASST. PRECISION tfl 
RESISTORS besi sizes. * A 



□ SO - ASSORTED FUSES fe 
pnpulnr sizes *^ 

r-l 50 - 470K 1/2 WATT RE- 

^ SISTORS 10°o 5J 

n 10- ASST. WIREWOUNDM 
^ RESISTORS 5. 10. 20 watt 3± 
(-I3-AUDIO OUTPUT CI 
TRANSFORMERS r.Ol.rt- 3 - 1 " 

□ 3- AUDIO OUTPUT C1 
TRANS. KKfl or flvr> tvpe 3A 

□ 3 - I.F. COIL TRANS. CI 
L - J FORIVIERS 4.-jO kc . . . -> A 

□ 3 - I F. COIL TRANS- C1 
FORIVIERS 10.7 mc. FM . 1* 

□ ; 



f~) 70 - ASSORTED 1 WATT CI 
^ RESISTORS some V 
n 35- ASSORTED 2 WATT CI 
^ RESISTORS some 5<7 0 . . ^ A 
ri 50 - ASST. TUBULAR CI 
^ CONDENSERS . . * J " 

n 10—6' ELECTRIC LINE CI 

^ CORDS with IpIuETS JA 

_. 5 - TV CHEATER CORDS CI 
U with txilli PHic's - >A 



(-1 50 -STRIPS ASST. SPA- CI 
^ GHETTI best sizes 5A 



LEAD- 



- OVAL LOOP ANTEN- CI 

NAS asss't hi-Kain types. . 
□ 3 - 1/2 MEG V 0 L U M E C1 

CONTROLS with switch. . 5a 
pi lO - SURE GRIP ALU- 

GATOR CLIPS . 



SI 

n 1 - GOLD GRILLE CLOTH C1 

lO" x 14'- or 12- x 18 ". 5A 

□ 10 - SETS PHONO PLUGS C1 
and PtN JACKS *> A 

[] 2 - 52.50 SAPPHIRE C1 
'- J NEEDLES 10.O0O playings^X 

□ 3 - DIODE CRYSTALS CI 
LINGO, I-IN61. 1-INUU. 5> A 

P|2-SELENIUM RECTIFI-C1 
'- J ERS l-«5ma & 1-150 ma 5> A 

□ 1 5-ASST. TV COILS CI 
sync speak lnjj. width, etc. ^ A 

r~\ 6 - socket wrenches c1 

LJ (Set) :U 16" to 7 / 16" . . . > A 
n 1 - LB. SPOOL ROSIN C1 
CORE SOLDER 40 (SO ^ A 
- T V 



N CI 

vriuiy -? A 

D si 

N * SI 

sect ion 
T O G G L E C1 
SWITCHES sPst. dndt. etc * A 
n 200 — SELF TAPPING C1 

SCREWS r8 x i/ 2 " * A 

□ 35 - ASST. RADIO KNOBS CI 

screw and push-on 

[] fiOO-ASST. H'D'WARE 



[-1 25 '-INSULA 
LJ SHIELDED WIRE, 
n INDOOR 
L - i TENNA hi-Rai" " 
□ 3 - A S S T . 



nuts, 



us. PIC. 



nova! and miniature 
ASST. MICA CON- 



ort 

□ 50 

DENSERS some 



SO 



ASST. CERAMIC) 



IAL $1 

SI 



pi 50 ASST TERM 

STRIPS 1. 2. .1. 4 li 
n 10- ASST. RADIO ELEC- 

'- J TRO CONDENSERS 

n 5 - ASST. TV ELECTRO- C1 

LYTIC CONDENSERS 
n 3 - ELECTROLYTIC CON- C1 

DENSERS 80-«4r>Clv *> A 

H3 - ELECTROLYTIC C1 

COND. 50/;»0-l30v ^ A 

[-I 515 - "JACKPOT" TELE- C1 

' VISION PARTS ^ A 

Pencil mark items wanted and enclose with money order or chock. 
ON SMALL ORDERS — include stamps for postage, excess will be re- 
funded. Larger orders shipped express collect. 

BROOKS TV 82VeseySt.,NewYork7,N.Y. 



BEFORE YOU BUY. 



GET THIS CATALOG 
FREE! 




Send postcard today for your free 
G-C Catalog 1 58 ... 80 pages of 
valuable service aids available at 
your distributor. 

GENERAL CEMENT MFG. CO. 

division of Textron Inc. Western Plant: Los Angeles 18, California 
Main Plant. ROCKFORD. ILLINOIS, U.S.A. 



MOBILE-FIXED CONVERTER 

POLICE • FIRE • CITIZENS' BAND 

£3I5A is a practical converter for emergency use. 
Kasily installed. Tuning range approximately 1'2 
MC in the 26-50 Mr hand— 15 MC in the 152 I A3 
MC band. Designed for mobile or home use. 

S I 3.95 

Available crystal controlled up to 54 Mc. 

$ I 8.95 

Also available crystal controlled up to MC. 

S I 9.95 

ORDER TODAY or WRITE for LITERATURE 



KtftJN ELECTRONICS 

JO SLENWdOD: CINCINNATI 17, OtfJO' 




then up through a partition 1o the roughly 
floored attic of the crumbling building. 

In the attic the boys cut a trap door 
directly over the center of the table. The 
plastic skull was painted with phosphores- 
cent paint, and a strong, thin, black thread 
was fastened to the top. This thread was 
run over a pulley so positioned that when 
the skull was let down through the trap 
door it came to rest exactly in the center of 
the cut -out portion of the table top. 

The speaker was connected to a small 
amplifier, and a "private" microphone of 
the type used for making tape-recorded 
notes in a courtroom was connected to the 
input of the amplifier. Tests showed that 
when Jerry was talking into this mike Carl 
could not hear him directly right beside 
him; yet the voice came loudly, though 
muffled, from the speaker in the pedestal 
leg of the table. The five wires from the 
synchro were connected to its companion 
unit in the attic. 

"Well," Jerry said finally as he wiped the 
grime off his face with his sleeve, "I guess 
that about docs it. Now let's high-tail it for 
home and brief Norma. We want to know 
when the party will get here; we want the 
room in absolute darkness during the 
seance; and we don't want anything except 
a little lace doily on top of that table. It 
will cover up the saw kerf around the cut- 
out piece. Let's not tell her about the 
skull. We'll give her as big a thrill as her 
guests get." 

AFTER SUPPER Carl and Jerry watched 
a couple of Halloween shows on TV 
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SPECIAL PREPUBLICATION OFFER 



Here is an advance opportunity for you to examine free, two of the most valuable 

electronics books ever published: Computers and How They Work, and 
The Electronic Experimenter's Manual. I f you have a stake in electronics, 
these books belong in your library. Fill in and mail the certificate below and you'll be 
among the first to receive advance copies of the limited first editions 
of these important volumes. 





COMPUTERS 
AND 

HOW THEY WORK 

Here is a complete RUidebook to the wonder world of 
electronic computers. In it. lames Kahnestock takes you 
step by step throujrh ihe workings of every type of com- 
puter ever used. No knowledge of elect ronic* is veccstarjf. 
It traces the history of computers from the introduction 
of the abacus up to the most complex computing units 
in operation today. 

Non-technical comparisons, used to illustrate the basic 
principles of computers, make this book an easy-to-under- 
stmd adventure into one of man's greatest fields. If you 
understand how a see-saw operatesi you will be able to 
understand computer memories, flip flops and the binary 
counting systems. If you have ever filled out an income 
t;tx form, you are well on your way to understanding how 
a computer programmer tells his machine what to do. 

Computers and How They Work tells you how com- 
puters read, write and remember. You'll learn the two 
digit mathematical! language of computers, where 
14*1 = 10. Ujii.ng this language you can add. subtract, 
multiply and divide by simple addition. 

Other chapters show you how computers use vacuum 
tubes and transistors to make logical decisions in thou- 
sandths of a second— how they figure payrolls for giant 
companies sn fast that, the high-speed checkwriting 
machines can't keep up. 

Here is a fact-filled, exciting guidebook with more 
than 120 illustrations and tables in 10 big chapters, l-'or 
the student interested in a career in this growing field 
or for the man in electronics who wants to know all 
about computers, this Itonk is a must. 




THE 

ELECTRONIC 
EXPERIMENTER'S 
MANUAL 

With a few dollars worth of basic tools, and this book 
to guide you. you can explore the magic of electronics 
experimentation more thoroughly than ever before. In a 
few short hours, you'll have enough basic know-how to 
start your first project. 

This book was written hy David \. Pindlay. Editor of 
6 Ziff-Davis Electronics Division Publications, and a 
ndted authority on electronics experimentation. It is 
designed expressly for all experimenters- -those who wish 
to "follow the simple directions" with more authority, 
as well as those keenly interested in knowing the "why" 
of everything in a project. 

You'll learn about every component used in experi- 
mentation, every tool, its pur nose, how it differs from 
similar components or methods, what its function is. and 
why it is used. This hook is a perfect stepping-off point 
Jo project designs of your own. 

There are ten big sections, each covering specific 
phases of electronic construction such as Techniques For 
The Experimenter. Wiring The Circuit. Making Printed 
Circuits, etc There js a giant section of projects you can 
build, test equipment you'll assemble and use in your 
other work, special tools you can construct --even plans 
for a complete compact workshop that will adapt to any 
working area, no matter how limited. 

The Klectron'ic Experimenter's Manual is a big., 
handsome volume, containing hundreds of specially pre- 
pared diagrams and construction drawings. This book 
will give you professional know-how you must have no 
matter what phase of electronics is your specialty. 



7 DAY FREE 
EXAMINATION 

When your book arrives, 
read it arfri enjoy its diver 
sity of contents, and the 
thoroughness of its cover- 
age. Then, after 7 days 
examination, if yo.u decide 
that it is not everything 
you want, send it back and 
you will receive 41 complete 
refund of the purchase 
price. 



USE THIS CERTIFICATE FOR 7 DAY FREE EXAMINATION 



ELECTRONICS BOOK SERVICE, 

A Division of the Ziff-Davis Publishing Co. 

One Park Avenue • New York 16, N. Y. 

Gentlemen: 

Send me copies of The Electronic Experimenter's Manual, and 

bill me at only $4.95 a copy plus a few cents postage. 

Send me copies of Computers and How They Work, and bill me 

at only $4.95 a copy plus a few cents postage. 

If I don't agree that this is one of the best electronics 
investments I've ever made, I may return the book(s) 
within 7 days and get a full refund 

$ enclosed. (SAVE MONEY! Enclose payment with this 

coupon and we'll pay the postage.) 

Name 

Address 

City Zone State 

(On orders placed within New York City, please add 3% sales tax 



to the price of each book.) 
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With H. G. Cisin's Copyrighted 
RAPID "TV TROUBLE SHOOTING METHOD" 

Without experience or knowledge, tins guaranteed new method 
of servicing TV sets enables yon to DIAGNOSIS TV troubles as 
rapidly as an exnert. NO THEORY— NO MATH — you can locate 
all faults in record- breaking time regardles.s of make or model. 

"TV TROUBLE SHOOTING METHOD" is the most valuable 
aid to TV servicing e\er written, lie a TV Trouble Diagnosti- 
cian. Increase your present earnings. Open your own Troiitable 
i'.usiness or get a high-pitying skilled job. 

It's all in this book . . . 
Nothing more to Pay — Nothing else to Boy 

Alphabetically listed are 85 picture troubles, over 58 raster and 
17 sound troubles. By this uniuue copyrighted method you know 
KXACTLY WMKItE the trouble is: plus step-by-step instruc- 
tion., including CO KU'ID CHECKS, help to tind faulty part. 

13 IMPORTANT PRELIMINARY CHECKS NEED NO IN- 
STRUMENTS! Of the 69 Rapid Cheeks. OVER 45 ALSO 
REQUIRE NO INSTRUMENTS! Rapid checks include emer- 
gency checks for distorted pictures, defective tubes including 
I'lX tube, plus 57 others. ALL EXPLAINED IN SIMPLE 
LANGUAGE. PERFORMED WITHOUT INSTRUMENTS. 
MANY CHECKS USE THE PICTURE TUBE AS A GUIDE. 

II. G. Cisin. the author, is the inventor of the AC/PC midget 
radio. Ife licenses RCA. AT&T. ete. lie has al>o trained thou- 
sands of technicians now owning their own prosperous TV service 
organizations or holding highly paid TV positions. His years of 
experience are embodied in this remarkable new book. 

Guaranteed Money Back in 5 Days if Not Satisfied! 



ABSOLUTELY FREE with caeh order: Your choice 
Of Cisin's newest books: BASIC ELECTRICITY— 
Vol. 1 Or TV-RADIO TUBE SUBSTITUTION 
GUIOE. These sell for 50c ea. ACT NOW — get 

2 hooks postpaid at cost of only one'. 
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H. G. CISIN. 



RUSH COUPON NOW! 



Consulting Eng i ncer— Dept. P-30 



Amagansett. N. Y. 
Knclosed find $1. Rush Trouble ShooUner Method and free book 
marked above (If not marked Basic Elec. wilt be senL). 
□ Send all 3. Enclosed find Si. 50. 
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Now! . . . the world at your fingertips — international 
short wave plus standard broadcast band. Covers 540 
kc to 34 mc in 4 bands. G-33 gives you more for your 
money — compare it with ony other receiver in its price 
class! Here are just a few of its value-packed features: 
new modern circuitry for extra gain, high sensitivity, 
low noise , . . transformer powered (NOT AC/DC) . . . 
high-frequency l-F . . . vernier, slide-rule dial. Hand- 
some modern styling — fits perfectly in your living 
room, den or office! Write today for further details 

msmamm&G ONSETi 

Division of Young Spring & Wire Corporation 



801 SOUTH MAIN STREET, BURBANK, CALIF. 
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until about ten-thirty; then they rode their 
bikes out to 1 he old Bruner farm. The night 
was moonless, but a few stars peeped 
through the scudding patches of cloud 
overhead. 

As the boys got off their bicycles and 
pushed them around behind the dark and 
empty house, the place somehow seemed 
much different than it had that afternoon. 
It was no longer just empty and deserted. 
There was something brooding and men- 
acing about the rotting building. Only a 
couple of fan blades were left in the wind- 
mill that stood beside the house and these 
rocked back and forth in the tugging wind, 
producing a rusty, grating screech with 
every movement. 

The boys climbed up into the attic and 
gave their equipment a final careful test. 
Then the skull and a lamp to keep the 
phosphorescent paint "charged" was placed 
inside a covered box. The boys sat there in 
pitch darkness waiting for the girls to 
arrive. 

"Hey, Jer." Carl said in a hoarse whisper, 
"how come they say this place is haunted?" 

"Old man Bruner who lived here was a 
very mean, cruel man," Jerry whispered 
back. "One winter day he sent his young 
son out to pasture the cattle on the frozen 
ground. When the boy came home that 
night, one of the cows had lost its bell. Old 
man Bruner gave the boy a lantern and 
told him to go hunt for the bell, and he 
said the kid couldn't get into the house 
until he found it. It got colder in the night, 
and the next morning the boy was found 
frozen out there in the meadow by the 
creek. Folks swear that on cold winter 
nights you can hear the cowbell, see the 
light of the lantern out there in the field, 
and hear the child weeping." 

"Br-r-r," Carl said with a shiver. "What 
a sweet, lovable character!" 

At this moment there was the sound of 
cars stopping outside, and in a couple of 
minutes a dozen giggling, whispering young 
women carrying flashlights and clutching 
each other tightly tiptoed through the door. 

"Okay, girls, let's all gather around the 
table," Norma said. "It's only five minutes 
until midnight, and we want to be ready to 
receive the spirit . Then turn out your flash- 
lights and all join hands." 

The chairs were soon arranged so that 
the girls were seated in a circle about the 
table. As the boys peered down through 
(Continued on page 102) 
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Learn Radio-TV Electronics 

by Practicing 

at Home in 
Spare Time 




Without Extra Charge 

YOU Get special NRI 
kits developed to give ac- 
tual experience with 
Radio -TV equipment. 
You build, test, experi- 
ment with receiver or 
broadcasting circuits. 
Keep all equipment. 



Have High Pay, Prestige, Good Future as 
a Skilled Radio -TV Electronic Technician 

People look up to and depend on the Technician, 
more than ever before. His opportunities are 
2preat and are increasing. Become a Radio -TV 
Electronic Technician. At home, and in your 
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ties for Radio -Television Electronic Techni- 
cians. Right now, a solid, proven field of oppor- 
tunity for good pay is servicing the tens of 
millions of Television and Radio sets now in 
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and Technicians. 
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Successful Careers in Radio -TV 




More Money Soon— Make 
$10 to $15 a Week Extra 
Fixing Sets in Spare Time 

NRI students find it easy and 
profitable to start fixing sets for 
friends a few months after en- 
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more a week extra spending 
money. Many who start in spare 
tme soon build full time Radio- 
Television businesses. 

Act Now— See What 
NRI Can Do for You 

NRI has devoted 40 
years to developing sim- 
plified practical training 
methods. 
You train 
at home, 
learn by 
doing. 

NATIONAL 
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mtr at Television Sta- 
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Hat All the Work He Can 0t 

I have repaired more 
than -.000 TV and Radio 
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(Gordon. Milledgeville. 
Georgia 
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coana Washington. 



» 0 0 0 SEE OTHER SIDE » » » » 




I Cut Out and Mail This Card— No Sta 


mp Needed 


Sample Lesson and Catalog 
(Both Sent FREE MiiiiiTj 


mm OLDEST * LARGEST HOME STUDY ■ RADIO -TV SCHOOL 

j National Kadio Institute i 

1 Dept. 6 , Washington 16, D.C. 

| Please send me sample lessDn of >our Radio-Television 
Training and Catalog FRRE. (No salesman will call.) ; 

1 / 

1 Name ,. Age . w 


p J s Produced jij 
k " r ironies M 




1 Address . . ._ . 


1 City Zone State 

1 ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 



www.americanradiohistorv.corri 



J 



NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE 
Technical Know-How Pays Off in Interesting, Important Work 




YOU BUILD AC-DC 

Superhet Receiver 

NRI Servicing Course includes all 
needed parts. By introducing defects 
you get actual servicing experience 
practicing with this 
I modern receiver. 
Leam-by-domg. 



YOU BUILD 

Broadcasting Transmitter 

Aa part of NRI Communications Course 
you build this low power Transmitter, 
learn commercial broadcasting operators' 
methods, procedures. Train for your FCC 
Commercial Operator's License. 
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YOU BUILD This 17 Inch 
"^Television Receiver 

As part of vrnir NRI cours*. youcang»-t all 
components, tubes, including 17 picture 
lube to build ibis lausi siylt- Television 
receiver; get 
actual practice 
on TV circuits 



YOU BUILD Vacuum Tube 
Voltmeter 



Use it to earn extra cash 
fixing neighbors' 
bring to life theory 
you learn from 
NRI's easy-to- 
understand texts. 
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For Higher Pay, Better Jobs 
Be a Radio-TV Electronic Technician 




Servicing Needs 
More Trained Men 

Portable TV, Hi-Fi, Tran- 
sistors, Color TV are mak- 
ing new demands for 
trained Technicians. Good 
opportunities for spare 
time earnings or a business 
ofyourown. Enjoy prestige. 
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Broadcasting Offers 
Satisfying Careers 

4000 TV and Radio sta- 
tions offer interesting posi- 
tions. Govt. Radio, Police, 
Two - Way Communica- 
tions are growing fields. 
Trained TV- Radio Opera- 
tors have a bright future. 




Train at Home the NRI Way 
Famous for Over 40 Years 

NRI is America's oldest and largest home study 
* Radio -Television school. The more than 40 
J. E. Smith, years' experience training men, the outstanding 
Founder reputation and record of this school benefits 
you many ways. Successful graduates are everywhere, in 
small towns, big cities. You train in your own home, keep 
your present job while learning. Let us send you an actual 
lesson, judge for yourself how easy it is to learn. 

No Experience Necessary - NRI Sends 
Many Kits for Practical Experience 

You don't have to know anything about electricity or 
Radio to understand and succeed with N R I Course. 
Clearly written, illustrated NRI lessons teach Radio-TV- 
Klectronic principles. You get NRI kits for practical 
experience. All eepjipment is yours to keep. Mailing the 
postage-free card may be one of the most important acts 
of your life. Do it now Reasonable tuition, low monthly 
payments available. National Radio Institute, Wash. 16, 0. C 



FIRST CLASS 
Permit No. 20-R 

(Sec. 34.9, P. L. & R.} 
Washington, D.C. 



BUSINESS REPLY CARD 

No Postage Stamp Necessary if Mailed in the United States 



POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 

3939 Wisconsin Avenue 

Washington 16, D.C. 
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NRI Coursfl Easy to 
Understand 

"Opened my own 
shop before re- 
ceiving diploma. 
I am independent 
in my own busi- 
ness. D. P. 
Cressey, Stock- 
ton, California. 



Works on Color TV 

"NRI changed 
my whole life. If 
I had not taken 
the course, prob- 
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be a fireman, 
struggling 
along " J. F. Me- 
line, New York. 
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peepholes in the attic floor, one by one the 
flashlights winked out. 

"Is the circle complete?" Norma asked. 

As the affirmative chorus subsided, Nor- 
ma went on in a slightly shaky voice: "If 
any spirit can hear us, make your presence 
known." 

Three deliberately spaced muffled thumps 
came from the table. Carl was tapping the 
microphone with a pencil. 

"Are you going to talk to us by spiritual 
rapping?" Norma asked in a puzzled, quav- 
ering voice. "Rap once for 'Yes' and twice 
for 'No.' " 

At this instant the boys noiselessly lifted 
the glowing, grinning skull out of the box 
and started it on its slow, deliberate descent 
through the trap door. There were several 
shrieks and screams from below, but a hol- 
low, German-sounding voice commanded: 
"Schtop dot yelling! And rouse mit dot 
knocking stuff. I talk for mincself." 

"Who — who are — or were — you?" Nor- 
ma stammered as the skull settled down 
lightly on top of the table. 

Instantly it turned to face her and re- 
plied, "I vass Hans Bruncr. This vass mine 
place." 



''Hey! That German accent's pretty 
good!" Jerry whispered as he looked up 
from the synchro with which he was con- 
trolling the skull's movements. 

"My grandfather had the same name as 
mine, but he spelled it with a 'K,' " Carl 
took his mouth out of the opening of the 
special mike to whisper back. 

"Mr. Bruncr." a girl said timidly from 
across the table. The skull wheeled to stare 
at her expectantly with its hollow eye 
sockets. "Are you happy?" 

"Happiness, bah!" the guttural voice 
grated as the skull shook itself from side to 
side in vigorous disapproval. "Happiness is 
for fools. I vass strong." 

"Why do you stay here?" a girl at the 
side of the table asked. 

"Because I wait on my stupid, careless 
boy," the skull said as it swiveled around 
toward her. 

"What's he doing?" Norma asked. 

"Hunting a cowbell he lost; but listen! I 
hear him coming now." 

In the deathly silence that followed a 
sound like a tinkling cowbell could be heard 
outside the door. That did it. There was a 
chorus of continuing shrieks and screams 
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as the girls all crowded out the door and 
into their cars and roared off into the night. 



w 



t T ELL, we sure scared them," Carl 
said as he and Jerry stood in the open 
door looking at the disappearing tail lamps. 
There was a sudden chill in the night air. 

"Yeah/' Jerry said absent-mindedly. He 
seemed to be listening for something. 

"What are you listening for?" Carl 
demanded. 

"Did you imagine you heard a cowbell 
just before the girls scrammed?" 

"I didn't imagine I heard one; I heard 
one; and I still hear it faintly," Carl said 
flatly. "And look! Over there by the willows 
along the creek! Isn't that a light bobbing 
around? Maybe it's a lightning: bug." 

"In October!" Jerry scoffed. "But maybe 
it is; and maybe there's a cow with a bell 
somewhere out there in the darkness; and 
maybe that sound of a boy crying is coming 
from the windmill; but I'm not going to 
stay and find out. Right now I feel like I 
can get on that bike of mine and beat those 
girls back to town. We can come back for 
the stuff tomorrow, in daylight. After all, 
it is Halloween, and it's after midnight, and 
there's some stuff going on around here I 
don't understand and don't like." 

His answer was the sound of gravel spin- 
ning beneath the wheels of Carl's bike. 

"Wait, Carl! Wait for me!" Jerry called 
as he leaped astride his own bicycle and 
started pedaling madly down the road after 
his chum. -50}- 
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Only Audax incorporates the Patented Paraflex 
Foam Suspension to give longer travel to the 
cone, resulting in honest bass without boom or 
hangover, You get bass with real bottom! 

i New Styrofoam Radial Strut-Bracing reinforces 
cone, assures rigid piston action, preventing 
cone break-up. Eliminates distortion, provides 
clean reproduction up to the full-rated power 
output. Needs as little as 10 watts output. You 
get greater amplifier economy in stereo installa- 
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■ New Oriented Grain-Processed Magnet gives 
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tuner — IVrma wave detector. Clnnmi? 
Mack plastic case. TU'IIT IN* SI'KAK- 
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Test Instruments 

(Continued from page 58) 

boost network. By making C2 adjustable, 
exact frequency compensation can be ob- 
tained. You can see how this is applied 
practically in the two attenuation switch- 
ing positions X10 and X100 shown in Fig. 2. 

Amplifier Analysis. The attenuator 
switch usually feeds a cathode-follower 
which may be an individual triode (such as 
a 6C4) or the section of a triode/pentode 
tube as shown in Fig. 2. There are two good 
reasons for the use of a cathode-follower at 
this point: (1) the high input impedance 
of the cathode-follower minimizes loading 
of the circuit supplying the signal you want 
to observe, and (2) the cathode-followers 
low output impedance enables the use of a 
low- value gain control (10,000 ohms in the 
case of the Paco) . Low-impedance gain 
controls are free from the high-frequency 
roll-off problems caused by 1- and 2-meg- 
ohm potentiometers. However, because of 
the low impedances, it is necessary to use a 
very large coupling capacitor (20 fit.) to 
prevent loss of the lower frequencies. 

The pentode portion of V2 in Fig. 2 op- 
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Hypnotize self, others while asleep with amaz- 
ing hypnotic phonograph records, tapes. Free 
catalog lists 200 unusual records, tapes & 
equipment for sleep-learning & hypnosis ex- 
perimenters. Sleep-Learning Research Ass'n., 
Box 24V Olympia, Washington. 
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Fono-Magic to stop slipping turntables 

Metal Strobe for 10 0'/ accuracy in turntable 

tuning 

Kleentrol in spray can for easy control cleaning 
Magna Lite frees both hands while lighting dark 
corners 

E-Z Ply speaker cone cement 

Nii-Shaft for radio clock Knob shaft replacement 
Switchmatic wall receptacle NOW gi\es any 
number of TV nutlets from single antenna 
Humi-Kup for weatherproof 2-sei antenna coup- 
ling 

Kleentrol Tape to clean recorder heads without 
dismantling 

Miracle Lube handy oil for manv service prob- 
lems 

Trolmaster cleaning lubricating tool for appli- 
cation of Kleentiul So Kent 
Cheater Cubes eliminate old let hunting 

Write for your FREE copy today. 

R-Columbia Prod. Co., Inc. 

Dept. PE-11 
305 Waukegan Ave. Highwood. III. 

ASK FOR CATALOG No. 59 
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crates as a straight voltage amplifier with 
no tricks, except for the use of a rather 
small plate load resistor (10,000 ohms) to 
keep the output impedance low. 

The resistor-shunted "peaking" coils we 
meet here and there in the circuit are 
designed to adjust the frequency response 
of the amplifier for maximum "flatness" 
through its operating bandwidth. Some 
scopes actually have slug-tuned coils, but 
these arc usually found only in scopes 
which have extremely wide bandwidths. 

Push-Pull and Positioning. Still re- 
ferring to Fig. 2. the next tube in the line- 
up, the dual-triodc 12BII7 (V2), has quite a 
job. It simultaneously operates as a phase 
inverter, voltage amplifier, vertical posi- 
tioning tube, and push-pull driver lor the 
vertical plates of the CRT. 

The phase inverter function of the tube 
is performed by the standard "long-tailed 
pair" or cathode-coupled arrangement such 
as is found in a large number of audio 
amplifiers. Temporarily we'll ignore the 
vertical positioning network and track the 
signal fed to the control grid of V2u. The 
signal appears both at the plate of V2a and 
across the 1200-ohm cathode resistor which 
the V2a triode shares with V2b. 

When the signal at the grid of V2a is 
positive, the signal at its cathode is also 
positive. The positive swing at the cathode 
of V2b, however, is equivalent to a negative 
swing at V2b\ grid (which is a. c. -grounded 
by a .02-/if. capacitor). And when the op- 
posite-phased signals appear at the plates 
of V2a and V2b, we have what we're look- 
ing for phase inversion and push-pull 
drive for the CRT's deflection plates. 

Vertical trace positioning is achieved by 
changing the bias voltage applied to the 
grids of V2. As the grid bias of one tube 
is raised by the vertical-positioning pot, the 
bias voltage applied to the other tube is 
lowered. The voltage change at the grids is 
reflected by an amplified but opposite 
change in the respective plate voltages of 
the two triodes. Since there are no blocking 
capacitors, the plate voltages of V2a and 
V2h serve also as a push-pull positioning 
voltage source. 

Why all the emphasis on push-pull? For 
many of the same reasons that p-p is used 
in high-fidelity design. These include hum 
cancellation, reduction of second harmonic 
distortion, and higher signal voltage out- 
put for the same B-plus supply. 

The last point deserves clarification. No- 
November, 1959 
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tice that the single-ended driver shown in 
Fig. 1 operates with one deflection plate 
(Dv2) at ground potential. Hence, posi- 
tioning voltages and signal voltages are 
always applied between Dvl and ground. 
The beam deflection is proportional to the 
voltage present between Dvl and ground. 

In the push-pull situation, the position- 
ing and signal voltages appear as equal but 
oppositely phftsed voltages on each pair of 
deflection plates. With a single-ended am- 
plifier, a 50-volt r.m.s. signal (on Dvl) may 
displace the CRT's spot one inch. However, 
if the push-pull amplifier places a 50-volt 
signal on Dvl, it will simultaneously feed 
a 180 out-of -phase 50-volt signal to Dr.?. 
The total voltage difference between the 
two plates will be 3 00 volts and the spot 
will therefore be deflected two inches. 

The Horizontal Approach. As you are 
no doubt aware, every scope has a horizon- 
tal amplifier in addition to its vertical one. 
In general, horizontal amplifiers follow 
similar circuit principles but are designed 
for lower sensitivity (i.e., less gain) and 
a lower frequency response than the ver- 
t ical amplifiers. 

Most oscilloscopes will have provision for 
front-panel switching of the horizontal am- 
plifier from "sweep" to "external." Direct 
connection to the horizontal deflection 
plates (as well as the vertical plates) is 
provided by a switching arrangement such 
as that shown in Fig. 2. A simplified ver- 
sion of the basic scope amplifier switching 
is shown in Fig. 4. 

Next month, we are going to put the 
oscilloscope to work in the type of jobs it 
does particularly well— waveform analysis 
and trouble-shooting. We will investigate a 
standard full-wave power supply and see 
what the scope can reveal about its inner 
workings. 
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Fig. 4. Simplified switching diagram of a typical 
scope. Specific scopes may have different setups. 
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Telemetering 

(Continued from page 44) 

decodes the different SCO frequencies. 

Secondly, one or more SCO's can perform 
multiple service by means of a simple me- 
chanical system. A rotating switch with 
multiple contacts can be wired up to con- 
nect several sensing elements to a single 
SCO one at a time. As a small external 
motor rotates the switch, each sensing ele- 
ment is sampled in order. See block dia- 
gram on page 43. 

In the event that the missile should be 
recovered intact, it's a wise precaution to 
include a small tape recorder in the air- 
borne system. Should the transmitter go 
off the air for any reason, the recorded 
tape would be vitally important. 

Expensive but Economical. Although 
telemetering systems are fairly expensive, 
in our rocket projects they more than pay 
their way. Telemetering makes each test 
flight — no matter how apparently disastrous 
— at least partially successful. Design weak- 
nesses can be analyzed long after the flight 
is over, and troubles can be ironed out be- 
fore another test is attempted. 

In industry, too. telemetering pulls its 
own weight. Recently, a major airframe 
company spent two million dollars for tele- 
metering equipment to be used in testing 
jet transport planes. The saving in test 
time will easily pay for the system. 

Telemetering offers a rapidly growing 
field to those who like something new and 
exciting. To the rest of us, it promises 
safer flying and information which will 
speed our conquest of outer space. HSr" 
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IMMEDIATE DELIVERY 



C. E. I. 



CHICKASHA ELECTRONICS, Inc. 
Chickasha, Oklahoma 



1 07 



www.arnericanradiohistorv.com 



Transistor Topics 

{Continued from page 75) 

an Argonne No. AR-164 or the equivalent. 
Any PM loudspeaker having a 6 to 8 ohm 
voice coil can be used; as a general rule, 
the larger the loudspeaker, the better out- 
put volume and tone quality you'll obtain. 
And any 9-volt transistor battery will do. 

The "Tunnel" Diode. A completely 
new type of semiconductor device, devel- 
oped in Japan, is now being produced in 
experimental quantities by General Elec- 
tric Company. Dubbed the "tunnel" diode, 
this unit resembles other diodes in that it 
is essentially a p-n junction. However, the 
barrier region is made very thin and spe- 
cial care is taken in fabricating the device. 
The result is a component in which elec- 
trons seem to travel across the barrier 
region as if moving at the speed of light, 
although they do not appear to have suffi- 
cient energy to surmount the barrier on 
the basis of applied voltage alone. In a 
sense, the electrons pass through a "tun- 
nel" in the junction barrier. 

In operation, circuit current first rises 
gradually as forward bias voltage is in- 



creased, just as in a conventional diode. 
But then an interesting thing takes place. 
As bias voltage is increased further, the 
circuit current peaks and then starts to 
drop, finally reaching a minimum value (or 
"trough") before it starts to rise again. 
A decrease in circuit current with an in- 
crease in applied voltage is the familiar 
negative resistance effect encountered in 
some tetrode vacuum tube circuits and 
used, in the past, in the common Dynatron 
oscillator. In practice, any negative re- 
sistance connected across a tuned circuit 
becomes an oscillator; it makes little differ- 
ence whether the negative resistance is the 
result of tube or semiconductor action. 

One possible application of the tunnel 
diode is shown schematically in Fig. 3. 
Here, the new device (TD1) has been used 
in a simple FM radio transmitter or "wire- 
less" microphone. Component values are 
not shown, since these depend on the elec- 
trical characteristics of the diode used. 

Although current units are experimental, 
the tunnel diode has remarkable properties. 
Theoretically, its upper frequency response 
should be over 100,000 megacycles. It can 
operate on input powers as low as 1 milli- 
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. . ,312 book -size SVij x 11 pages 
. . . illustrations, data, charts 
plus complete "specs" on 40.000 
items. A bargain at 35c. 



RADIO SHACK 

CORPORATION 

Dept. 11B 730 Commonwealth Avenue, Boston 17, Man. 



( ) Send ARCHER Stereolyne-3 amplifier, 9CLX021 
@ $10.95 

( } ARCHER "foto-eye" PM switch, 98L086 @ $6.95 

( ) Send FREE Bargain Bulletins for 1 year 

( j Radio Shack 1960 Electronics Buying Guide @ 35c 

NAME 

ADDRESS^_ 

CITY 

( ) Cash ( ) Check 



ZONE_ ^STATE 
( ) Money Order 



( JC.O.D. 
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CUT 

IN 1-1/2 MINUTES 

(OR LESS) 

with Greenlee 
Chassis Punches 




Many sizes . . . quickly make 
smooth, accurate holes in metal, 
hard rubber, or plastics . . . for 
sockets, plugs, controls, meters, 
panel lights, etc. Easy to use, simply turn with 
a wrench. Write today for free literature. 



GREENLEE TOOL CO. 

1783 Columbia Avenue, Rockford, III. 




B-E NOVEMBER SPECIALS 



1.9 5 



Power Supply |'p- 1 1 1 AP>- 1 n 
Current X 'former 1 50 K> AMI* 
Blower 2 I cu fl mill. 2 1 VIM' 
Mica Insulated Term Strip is tr 
Precision WW Resistors l o U ] 

aoK r . 

Mica Condenser .0lMi8 Ml-'l>. n 
Ceramic Condensers . r j(l() I »C \\ ' 
T» MTU. 2M0 At V Spratiue Oil Filled Condenser 
All Material Is Guarantee:!. All Mdsc. Subject to Prior Sale 
Mater. al Is F.O.B. Bluffton. 0. Ii elude Enough for Postage. 

Send a Post Card for Our Regular B-E-Flyer of Values. 
BIGELOW ELECTRONICS P. O. Box 1 Bluffton, Ohio 



pop. ilar tulie.s Used S5.75 
t "J V;i (Moiiuu New 3.95 
V Used Checked Out 

u^o.l in BL" 1 ~>-l New 

llU-S 8_!l) Ullllls. 1 !v, 

lit \VV Brand New 
mild. Brand New 



CODE PRACTICE SET TG-5 



1 1 lent fur Novice train in;r. 
This unit co ti it's complete 
with curving lm-^c anil 
earphnuL' with built in 
Ktiindat'd telegraph key. 
Two or more units nuiv 
lie used tom-thef tor ("\V 
training or for communi- 
cation'-, purpose--, ovi'i sev> 

Hrimd New. Ka 

Set of -2 




Y $4.95 



The standard -; -nal •• n-j 
2 flash litflit cells for o] 
fJood checked out cotulitu 
ONLY 57.95 Ka.-h 



EE-8 FIELD PHONES 

l lek phono 



WILLARD WET CELL BATTERY 

standanl \V,llat<l "J.V- J djy charged. 

Only $2.95 



This is th« 
Made to fit man 
able wet bat t eric 



Amp. 



EDECl New Introductory Flyer! 

fc fc * Baryain loaded! Get yer copy! 



deposit required 

AERONETICS INTERNATIONAL, Dept. PE 

5645 W. ADAMS BLVD. LOS ANGELES 16. CALIF. 



watt, but can handle currents of 5 amperes 
or more (theoretically, units can be assem- 
bled with current -handling capacities many 
times this value). It has a very low noise 
figure, and can operate at temperatures 
from a few degrees above absolute zero to 
over 600° F. 

Tunnel diodes can be made of ger- 
manium, silicon, or other semiconductor 
materials, and can be used as amplifiers, 
switches and oscillators. 

Gift Suggestions. Choosing suitable 
gifts for your technical friends can be a 
real problem. Electronic components make 
good gift items for the home builder, of 
course, but only if you know the status of 
your friend's lab stock or have an idea of 
the projects he's planning. 

Columbia Studio (480 Seventh Avenue, 
New York 18, N. Y. ) has recently come up 
with a set of unique items quite appro- 
priate for anyone working with transistors. 
Included in the line are a variety of men's 
jewelry items, such as a key chain, cuff 
links (see photo), money clip, tie bar, and 
so on. All feature a stylized schematic 
symbol of a transistor executed in black 
ceramic and sterling silver. 

The tie bar sells for $2.95, the cuff links 
for $4.95 (or a set of both for $6.95), and 
other items are proportionately priced. 
Mail orders are accepted. 

Product News. International Recti- 
fier Corporation (1521 K. Grand Ave., El 
Segundo, Calif.) has introduced another 
version of the popular "Zeniac" zener di- 
ode substitution box. The Model B Zeniac 
offers a selection of eleven basic 10-watt 
silicon zener diodes covering the zener volt- 
age range from 3.6 to 30 volts. As you may 
recall, the original Zeniac, reported here sev- 
eral months ago, featured 1-watt diodes. 

Lafayette Radio (165-08 Liberty Ave., 
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New version of 

the "Zeniac" 
zener diode sub- 
stitution box 
(Model B) intro- 
duced by Inter- 
national Recti- 
fier Corporation. 

Always say you saw it 
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Jamaica 33, N. Y.) is featuring a three- 
transistor transistorized receiver in its 
latest catalog. Equipped for both earphone 
and loudspeaker reception, the compact sot 
nets for $16.95, including a leather carry- 
ing case, earphone and battery. Stock No. 
is FS-203. 

Tektronix (P. O. Box 831, Portland 7, 
Oregon), a well-known West Coast instru- 
ment manufacturer, has introduced a tran- 
sistorized portable oscilloscope. With a 
vertical response from d.c. to 5 mc. and a 
sensitivity of 10 millivolts per division, the 
Type 321 has a calibrated sweep from 0.5 
microsecond to 0.5 second per division. 

That does it fellows. See you next month. 

Lou 



Amazing Electron Microscope 

(Continued from page 66) 

how such a "sheer" works with softer ma- 
terials, but how do we go about slicing off 
a layer of steel 1/25.000-of-an-inch thick? 
The answer to this question is surprisingly 
simple. A "replica" of the steel's surface is 



made on a soft material —such as wax. The 
replica is easy to slice and. when it is 
mounted on an exceedingly thin transpar- 
ent membrane, it takes the place of the 
original object in the microscope. 

Importance. About one thousand elec- 
tron microscopes are now in use in laborato- 
ries across the nation. While they are in- 
valuable tools in research aimed at finding 
the causes of diseases, especially cancer, 
they are also useful in solving a wide vari- 
ety of industrial problems. For example, 
the wearing qualities of rubber tires can be 
judged by careful examination of an elec- 
tion microscope photograph, thus eliminat- 
ing the need for long and tedious road tests. 

But it is in the study of cells that the 
electron microscope finds its most exciting 
application. Cells are grown, nourished, 
and reproduced through a process of pro- 
tein synthesis. With the aid of electron 
microscopes, scientists have been able to 
see these processes— which are truly the 
"secrets of life" for the first time. 

Man is an insatiably curious creature. 
One of his most efficient means of satisfying 
his hunger for knowledge and understand- 
ing is the electron microscope. -^r 



PERFECT GIFT FOR ANYONE ... INreBNATIONVll'S 

KB-1 CITIZEN BANDER KIT! ~ 





FOR BUSINESS 

Ideal for office inter- 
com ond service trucks. 





FOR THE FARM 

Solution to fast communi- 
cation from the farm 
home to the field. 




"TOR THE HOME 

Saves steps from 
kitchen to den or 
workshop . . . from 
living room to sick room. 

ORDER BY MAIL! Terms F. O. B. 
C. 0. D. with 1/3 down payment. 



FOR SPORTS 

Ship to shore, base 
camp to scene of the 
hunt, adds enjoyment 
to sports! 
Oklahoma City, or 



In t er nation « I 

CRYSTAL MFG. CO., INC. 

18 N. LEE • OKLAHOMA CITY, OKLA. 



complete kit i^fT-Sr 
for 1 1 5 V A.C. lY^jD 

*onoo )f 




FREE! Gift wrapping on all orders received by Dec. 15. 



November, 1959 
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Olson 




On t/ie 



OLSON RADIO 

CORPORATION 



801 S. Forge St. Akron 8, Ohio 




GET a «f 4 TIMES MORE DISTANCE 

on CITIZENS BAND 



with 



The HICH ACTIVITY of 
PR CRYSTALS insures 
maximum amplifier output 
. . . with up to or -1 times 
the distance of ordinary, 
slug/fish cry-taj-. You get 
clearer reception, too. Use PR 
CRYSTALS, and get 
STRONGEST SIT.NAL P( >S 
SlliLK WITHIN POWER 
LIMITS. And EVERY PR IS 
UNCONDITIONALLY CL'AR- 
ANTEEO 

SWITCH INSTANTLY TO A BETTER CHANNEL 

Re smait . . . haw se\crul sets of PR Crystals, two or three 
at lea-t ... so v<»u can suifeh from oik- channel to another. 
You'll get ten times (he sahsfacl ion . 

CHOOSE FROM THESE 22 FREQUENCIES 

2<; sni",, 2<; :»7r>. 2<m , *5. 27.005, 27.015, 27.025, 27.0:15 

27.055. 27.0t;5. 27.075, 27.0X5, 27.105, 27.115, 27.125 
27.135, 27.155. 27.K35, 27.175, 27.U*5, 27.205 i 
27.215, 2 




$295 



Z-9R, PR CRYSTALS, Calibrated ,005% ™ Net 

H RECEIVER CRYSTALS 

When ordering Receiver Crystals, specify 
< ,L ' ' l-'refjuencv, alsn whether I .E. is above or 

AN- J'/ \ below Transmitter Fsy<|ii<-ncv 

l^v'tt f-~W& Z-9R, PR Citizens Bond Receiver Crystals, .005% 
' -C-;: - ^ $2.95 Net 

GET PR'S NOW FROM YOUR JOBBER 



PETERSEN RADIO COMPANY, INC. 

JIM WtSf BROAD W4Y * COUNCIL «UMS, IOWA 
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By TOM KNEITEL, 2WI965 

THIS MONTH finds us writing the col- 
umn while peering out from underneath 
two fantastic stacks of mail. One stack 
says. "Don't limit the use of Citizens 
Radio!" The other loudly cries, "No ham- 
ming on 11 meters!" 

Here is an excerpt from a letter which 
we received from Richard Dorf. YV2QMI : 

"The Citizens Band was established for 
the purpose of allowing radio communica- 
tions by those without sufficient interest in 
radio to permit them to pass Amateur 
Radio examinations. It is intended that the 
service be used to transmit messages from 
one point to another not to satisfy any- 
one's button-pushing or look-Ma-I'm-broad- 
casting urges. 

"The amateur service, on the other hand, 
exists, not primarily for communication, 
but for the advancement of radio through 
the technical and operational interests of 
enthusiasts. With today's requirements for 
a ham ticket, getting a legitimate license 
is simple enough for those who want to get 
on the air and rag-chew." 

We quoted from Dick's letter because we 
couldn't say it any better ourselves. 

Regardless of what the "pioneer" CB 
users thought, or how the FCC's Part 19 
reads. CB is not intended to be used as a 
lazy-man's ham band. Among the taboos 
on the band are "CQ'ing" (including so- 
called "testing" operations) and "DX'ing." 
If you want to see how far you can hear, 
fine; but resist the urge to work the distant 
unknown station. Citizens Band frequen- 
cies are shared with other stations on a 
"party line" basis, and improper operation 
will only make it difficult for those who 
really need this service. 

Now we know that the above remarks 
are going to cause the mailman to have a 
miserable November, what with his having 
to drag us sacks of irate letters. Not that 
we don't like to receive mail, but please 
understand that all we can do is recom- 
mend that you obey the law. If and when 
the laws are changed, you'll hear about it. 

AUays say you saw it in— POPULAR ELECTRONICS 
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There seems to be some confusion re- 
garding the use of L , 7.25f) me., the "radio 
control" channel. This channel may he em- 
ployed for voice communications by Class D 
stations usin« the 5-watt input; you may 
not run .'SO watts on voice, as has been 
mentioned in a number of letters received 
here. The itt) watts is for radio control o>i/.?a 
Because of the large number of Class C 
R/C stations on 27.255 inc., we do not 
recommend it for voice communications. 

We had the good fortune recently to 
have a chat with Kd Manville of Vocaline. 
Vocaline is, in case you don't already know, 
the outfit which put Class H (465-mc.i CB 
on the map. Well, now they are coming out 
with a trim-looking Class D unit. We un- 
derstand the receiver circuit is so selective 
that you can set off an H-bomb on the 
channel next to the one you are monitoring 
and the set will ignore it with a cold in- 
difference. 

This "line tuning" factor is going to 
mean a lot when the band jams up with 
stations in a particular area. Unless your 
receiver is sufficiently selective, you may 
run into trouble from nearby stations op- 
crating on channels adjacent to yours. 

It really is a small world. While tuning 
over the band we noticed two unbelievably 
strong stations. After a little investigation, 
we found that one station. 2W20SS, was 
operated by Siggy Morel, who lives in our 
own apartment building. The other station. 
2W2513. is run by Lou Belok, who lives in 
the building next-door. 

We are always hearing stations on 
channel 11 announcing that they are on 
channel 8. At first we thought that our 
trusty old kilocycle inhaler was gremlin- 
infest ed. but we have since been told that 
for some unknown reason the neat little 
units made by donset have a different 
channel-numbering system than is gener- 
ally in use on CB. We don't know if this 
is true, but we saw with our own eyes a 
Gonset marked "Channel 8 27.085 mc." on 
the front panel. And 27.085 mc. is channel 
11. Live and learn. 

Please heed our warning about not 
"hamming'" on 11 meters. The FCC has 
been handing out "pink tickets" (violation 
notices), particularly for "CQ'ing," *'DX'- 
ing," and off-frequency operation. You 
wouldn't want to do anything which might 
make for trouble with Uncle Sam. and 
possibly contribute to even stricter rules 
being imposed on CB. -i3Q,— 

November. 1959 



ENJOY TRUE STEREO 
NOW 

WITH YOUR PRESENT RECORD PLAYER 

Here is a whole new adventure in stereo listening, 
dramatic beyond belief, that will make you the 
envy of >our neighborhood. I he Linlar Stereo Kit 
is specially designed to convert your present record 
pla\er to exciting three-dimensional stereo, quickly, 
casilv and inexpensively. Nothing to build or as- 
semble: just hook up. l inlar Stereo Kits come in 
two models: ( 1 ) With one genuine Permoflux 
Dynamic Stcreophone, or (2) With both a stereo- 
phone and two Permoflux matched stereo speakers. 
I he binaural stcreophone gives \<m the most faith- 
ful reproduction of the original recording, com- 
plete! v eliminating mom distortion. Matched 
stereo speakers are preferred for casual or group 
listening. 

In addition you will obtain up to 100 percent 
more listening pleasure from your LP and 78 RPSt 
records. 




HERE'S WHAT YOU GET 

AT FACTORY-TO-YOU PRICES 



Stereo Kit A-l 

J Genuine Pormoflux Dynamic 

Stcreophone 
1 Stereo diamond needle (LP) 

cartt idyc, turnover .ypc. with 

sapphire needle lor 78 records 
X Twin stereo amplifier: total 

10 peak watts 
(Retail value. S12S) QCQ Cf1 
KIT PRICE 003«3U 

Stereo Kit B-1 

X Genuine Permoflux Dynamic 

StercophorK- 
1 Sten o diamond needle (LP) 

cartridge, turnover type, with 

sapplitie nefdle for 7H records 
t Twin stereo amplifier: total 

S peak watts 
(Retail value SlOO) 
KIT PRICE 



S59.50 



Stereo Kit A-2 

1 Genuine Permoflux Dynamic 
Stcreophone 

2 Permoflux matched stereo 
speakers 

1 Stereo diamond needle (LP) 
cartridge, turnover type. With 
sapphire needle for 76 records 

t Twin stereo amplifier: total 
10 peak watts 

(Retail "J^V™, $99.50 

FREE 

IF YOU SEND FULL PAYMENT 
WITH YOUR ORDER WE WILL 
SHIP PREPAID AND YOU WILL 
ALSO RECEIVE. FREE OF 
CHANCE. ONE 12-INCH STEREO 
ALBUM „ 
2I>*< DEPOSIT IS REQUIRED 
ON ALL COO ORDERS. 



MONEY BACK GUARANTEE 

V-srw xsrw s& sr. L :""i" « 

CUT OUT AND MAIL TODAY 

LINLAR INC. oept .mi 

4101 San Fernando Road, Glendale 4, Calif. 

Please enter my Order for the following: 
Quantity 



Item 

I Linlar Stereo Kit A-1 
| Linlar Stereo Kit A 2 
| Linlar Stereo Kit B-1 

I 



Price 
$69.50 
S99.50 
S59.50 



Total 



Jt'iU picpu'" — - 

record. I am enclosing payment in full. 
Send CCD. I am enclosing 20 O/ o deposit. 
Send free literature on Linlar Stereo Kits. 



L 



Address 

City Zone 



. State 
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TflAHimOlHZED.-. CITIZENS BAND 

WALKIE-TA LKI E 
RADIOPHONES 



-SO each 
Complete 
Ready-to- 
Operate 

Only the ELCOLAB 
model RT-21-A offers 
you all of the following features: 




Weighs only 6 



handset 
f. rt-duo 
■faker 



•-iipplm-d w 
cuts lur t'l 
ft- ul i-han 
» ith push- 



Tiansimttmj,' 
on oh^truotiou.s and df\ 

Receiver U ill di'ti'Ct si; 

h.1s automatic volutin- ci 



tl. KO plUK-ins. no antenna 
required. 

n mx size 1 "D" flashlight 

d mt-asures H " x 3" x 

villi a single con- 

the 22 channels by ehanirnitr 
Ii each unit. 

ss "D" citizens radio service. 
> l>y ;mv u.s 
i-lalk switch 
iiu. and |,cin 
-•rophnile. 



OUT IS 

i axununi 



nals 



lilt.* to 

c;ik as 



n ili-s depending 
olt 



le unci 

■loading ot stronji 
-•rence caused by 



lilabk' for the 



.ippjim to reduce inti 
tppliancrs. 

'dor. 

laieur bands tu no extra 
use fur t -ivil defense.) 
Available only Imn. the Elcol.U, laotory. Mai! your order with 
full nawiK'nt or -Slo.iM) deposit balance LOD. For each unit 
v v r \> ' ' . RUl J u -*; t " u l'»"l"Ke lor 7 lbs. plus Insurance. 

N.i.t. Residents include sales tax. 



ELCOLAB 



HOIlis 8-2720 



190-48 99th Ave. 

Hollis 23, N. Y. 

Dept. EP-11 



LEARN 

RADAR MICROWAVES 
COMPUTERS 
TRANSMITTERS 
CODE • TV • RADIO 

Phiia. Wireless Technical Institute 
1533 Pine St. Philadelphia 2, Penna. 

A Non-Profit Corp. Founded in 1908 
Write tor free Catalog to Dept. P-1159 



TISIKLLMMmtWmSMEMm 



\ 



YOUR OWN POCKET SIZE RADIO STATION! 

BROADCASTS lil A N \ HOME OR CAR RADIO WITllOUi 
WIRES OR II M.kL PS! Ut. only ?> oz Size ., ly 1 V 2 "x2 

4 1 i Hvi It in telescoping: antenna. Powerful Trail- 
ststor— .seiisn Ive nt i--i > ni:- -lie. freeiuency settet 
break . In swi.;.-l,! Runs for weeks on sclf-con 
\ l » ,Ufi t1 -i J l M M latteries. Durable plastic cast 

^^jStm^R w I" u ls Radio Talkie vou ( AN TALK TO 

KRU-N'Ds nearbv , — F.dk b t .l«tt two oi 
ni. ii- not. . ii, ..h.ies.— INSTANT ()[-lli\ID)N 
Just | isi, l...i|.. : i to uiik' No license in^-ilt-d. 
l"si-s | ihI (jet i \ u buld :n:it' notic radiat;..-. 
Uset.l ,ind :-i ^1 futi i . a irullion way.i 
Cli \li Wl J M - TO WORK, 1 YEAR SERV 
Rf <ZV UiAN'TEE 

SEND ONLY S3 00 (cash - ck> mo> and pa > 

tfkiiu vnil -jg.UU p OS tman $9.98 COD 
postage or send S 1 2.99 for prepaid delivery. 
OMl'LETE READY TO < il'ERATE with inslruc 
Dons and hundreds ofwavs and tricks for broad, 
casts thru any radio you desire Get vour NEW 
POWERFUL R.ADI-VOX RADIO TALKIE MOW 
lahlo onlv from WESTERN RADIO. Dept. REL-11, Kearney, Nebr 
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Across the Ham Bands 

(Continued from page 78) 

Actually, the percentage of hams who 
fail to QSL intentionally is not as high as 
the complaints would have you believe. 
Of course, there are a few "rugged indi- 
vidualists" who will not QSL under any 
circumstances, and some cards are inevit- 
ably lost or overlooked. However, at least 
50% of all hams answer all QSL cards re- 
ceived immediately, and the rest intend to 
do so, but they "forget*' easily. 

Therefore, your percentage of replies to 
the QSL cards you send out will pretty 
much depend upon how much your card 
impresses the forgetful group. I don't 
recommend that you wait for the other 
fellow to QSL first, because doing so 
habitually indicates that you really do not 
care whether you get QSL cards or not. 

Based upon long experience, promptness, 
accuracy in filling out the card, and neat- 
ness are the important things in getting 
answers to your cards. For beginners, the 
importance of putting a complete address 
on all cards sent cannot be overstressed, 
because a card addressed to "Amateur 

Radio K9 , Somewhere, Some State," is 

rarely delivered to the right place, except 
possibly in a very small town. 

In filling out your QSL cards, the essen- 
tial information to include is: call letters 
of the station worked, signal report, type of 
emission and band used, and date and time 
of contact. On cards going to foreign ama- 
teurs employing GMT (five hours ahead of 
EST) , use of the 24-hour system is highly 
recommended. For a final touch, mail your 
card in an envelope. It impresses the re- 
cipient, and your card arrives in much bet- 
ter condition. 

Working Foreign Hams. Suppose you 
were located in a foreign country and every 
few weeks your QSL bureau forwarded 
you a batch of 100 or more QSL cards. And 
suppose that in between these times, you 
got a trickle of cards air-mailed directly to 
you, and these cards were accompanied by 
International Postal Reply Coupons, Which 
cards would you answer first? 

I suggest that you send cards to foreign 
stations via their QSL Bureau only when 
you do not have a better address, or if you 
have several cards going to the same coun- 
try and do not particularly care how long 
it takes to get replies. Of course, you have 
no choice on cards going to iron-curtain 
Always say you saw it in — POPULAR ELECTRONICS 
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NEW 2-WAY CITIZEN'S BAND 

RADIO-TELEPHONE KIT 




the most 
important 
Hi-Fi dollar 
| you'll spend 
this year 
be for 



the new 

HI-FI DIRECTORY 

& BUYERS' GUIDE 
on sale now at newsstands or order by 
coupon today. Only $1 

The hi-fi enthusiast who makes the smartest invest- 
ment knows long beforehand exactly what equipment, 
prices, and specifications await him. You too can get 
the complete story-before you ever actually step into 
a store by buying the big 1960 edition of the Hi-Fi 
Directory & Buyers* Guide. It's jammed from cover to 
cover with listings covering virtually every piece of 
hi-fi equipment manufactured. 

Complete with all prices and specifications, it includes 
illustration, :>f hundreds of products. The world's 
"' reference gives you entire 

• AMPLIFIERS AND 
PREAMPLIFIERS 

• RECORD CHANGERS 

• TONE ARMS 

• TAPE RECORDERS 

• ENCLOSURES AND 
CABINETS 



most comprehensive hi-fi 
sections on: 

• TUNERS 

• RECORD 
PLAYERS 

• TURNTABLES 

• CARTRIDGES 

• LOUDSPEAKER 
SYSTEMS 

PLUS: Helpful articles and features on what to look 
for, how to buy, advantages and disadvantages of dif- 
ferent models, how to judge quality and recognize a 
bargain. 

PICK UP YOUR COPY OF THE 1960 Hi Fl DIRECTORY & 

Buyers' Guide at your newsstand or order by 

MAIL TODAY USING THE HANDY COUPON BELOW. 
ONLY $1 

1 Ziff-Davis Publishing Company 
J Department PE 119 
! 434 S. Wabash Avenue 
, Chicago 5, Illinois 

! Please send me a copy of the 1960 Hi-Fi Directory 
& Buyers' Guide. I enclose $1.00. the cost of the 
! directory, plus lOp to cover mailing and handling 
, charges. (Canada and Foreign, $1.25 plus 10c 
l postage.) 



NAME 



ADDRESS 



ZONE 



STATE 



I Completely Tatted 
and Approved 



11-METER 

TRANSCEIVER 



CHECK THESE "EXCLUSIVE" FEATURES 

Complete at Shown with All Tube* and Parts 
Socket* and Small Parts Riveted to Chassis 
i> Transmitting Crystal ^ Punched Chassis 

Hi-Gain Crystal Mike ^ Modulation Indicator 
Coaxial Connecter Mounted on Chassis 
*> 25 ft. of RG58U Included for Your Antenna 
*> Tunable Receiver Full S-Watt Input 

V Operates HOV-AC *f Silver Slug Shielded Coils 
Complete Diagram Furnished 

GROUND PLANE ANTENNA KIT $19.95 

DON'T WAIT! ORDER YOURS NOW! 



1 



^29 BOMBSIGHT 

Co.* U.S. &°v+ 



* 25. 000 .00 



|H CiUO" 

, Ground OP* 



of ELECTRONIC PARTS 



Worth 
$40.00 

It's Another THRILLING 
HERSHEL SURPRISE, 
20 pounds of BRAND 

UF W i. . , k i . * 



Mo1 ° . * w pounot c 

s „ucHt NEW usab 



a i e Govt. 
Surplus. Perfect gift 



„, " 1 < Jur P' U5 « Peru 



3-WAY HI-FI SPEAKER KIT 

$39.95 VALUE erf Mnr 

SALE PRICE . 



• Includes I2 M Wooter-T*o 3'/j" 
Tweeters, Choke, Input with Cross* 
Over Condenser and Brilliance Con- 
trol. Diagram furrlshed. Freq. 
Response 40 to 18,000- less board. 



Phone TYIer 8-9400 



5249 GRAND RIVER ottr.it s, Michigg. 
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Get 

Your First Class Commercial 

F.C.C. LICENSE 

QUICKLY ! 

GRANTHAM TRAINING PREPARES YOU 

The Grantham Communications Llecironics Course prepares you 
for a FIRST CLASS F.C.C. license, and it does this by TEAC H- 
ING you electronics. Each point is covered simply and in detail 
with emphas.s on making the subject easy to understand The 
organization of the subject matter is such that vou progress ' step- 
by-stcp, to your specific objective -a first class" F. C. C. license. 
HERE'S PROOF... 

that Grantham students prepare for F.CC. examination, in a 
minimum of time Here is a hst of a few of our recent graduates 
the class of license they got. and how long it took them/ 



MML_COUPON _TO SCHOO_L_ NE ARES T_Y OU 

(Moil in envelope or paste on posfol card) 

To: GRANTHAM SCHOOL OF ELECTRONICS 

1505 J* western J38 Mar iOf 

Hollywood " Seattle 

Gentlemen: 

Please send me your free booklet telling how I con get my com- 
merce! F.C.C. license quickly. I understand there is no obligation 
ond no salesman will call. 




3123 Cillham Rd g2l 19th, 

Kansas City * Washington 



Nome 

Address^ 
City. ^ 



-Age 



jj am interested in: □ Home Study, □ Resident Classes 93-S 



TV PICTURE TUBES 



AT LOWEST PRICES 



10BP4 $ 7.9516WP4 $12.00 17TP4 $17 00 



12LP4 8.50 1 16PT4 
14B/CP4 9.95 
16DP4 12.00 



16EP4 
16GP4 
16KP4 
16LP4 
16RP4 



12.75 
14.50 

9.95 
10.95 

9.95 



17AVP4 
17BP4 
17CP4 
17GP4 
17HP4 
17LP4 
17QP4 



9.95 
12.50 
9.95 
17.00 
17.60 
12.50 
11.50 
9.95 



19AP4 
20CP4 
20HP4 
21AP4 
21ALP4 



16.00 
13.50 
14.50 
22.10 
15.75 



21AMP4 15.75 
21ATP4 15,75 
21AUP4 15.75 



1 YEAR WARRANTY 



21EP4 $13.50 
21FP4 14.50 



21WP4 

21YP4 

21ZP4 

24CP4 

24DP4 

27P4 

27RP4 



14.00 
14.50 
13.50 
23.50 
24.50 
39.95 
39.95 



Aluminizcd Tulu 
the return ut an arcana hie VimTli 
mill's are mamil aciuivd tt urn ivpn 
materials itn-lmimsr the electron 

ALL PRICES FOB CHICAGO. 



i ol<l tube 
Ho f > deposit r 
Lil 1 returned pi 



?es include 
r unit, miner vacuum. The-e 
ce--od udt-d glass bulbs. Ail 
n arc brand new. 
ILLINOIS. Deposit required, 



enured i... 
■paid. Tutu 



Tied, refundable at time of return, 
COD shipments. Old tubes must 
>s .shipped Rail Express. 



WRITE FOR COMPLETE LIST 



—PICTURE TUBE OUTLET— 

3032 MILWAUKEE AVE., CHICAGO 18, ILLINOIS 
Dickens 2-2048 

"QUALITY" 24 WATT (DUAL 12 WATT) BASIC STEREO AMP 




ratts 



FEATURES: Full 2-1 watt Stt 
Peak Power Output. 12 watts each Cha, 
nel, 9 tulie n implement . Frequency Kt 
.spun.se ± 1 Db., 20-2(1,000 
C'u«. Kit Korrn 

F.O.B. NEW YORK 

t lint /(jr talfL'St qttott>. 
171 Washington St. 
WO-2-5866 NY 7, NY 



?quency ki- 

$39.95 



Send for Free Catalog, Send t/our vomvotir 

CUTICK ELECTRONICS 



I 16 



countries, because individual addresses are 
not printed in the Call Book. 

Some foreign hams advise stations they 
work to "QSL via—." When you receive 
such instructions, send your QSL card with 
a stamped and self-addressed return en- 
velope, and you'll find that you will soon 
receive your contact's QSL card in return. 

Your QSL Bureau. Most of the foreign 
cards to U. S. hams arrive via the ARRL 
QSL Bureau. To receive your share, put 
your name and address in the normal place 
on a few stamped, business-size envelopes, 
and print your call letters in the upper 
left-hand corner. Send these envelopes to 
your Call-Area QSL Manager, whose ad- 
dress heads your call-area listing in the 
Call Book. In return, he will mail the cards 
he has for you about once a month. But do 
not expect him to handle your out-going 
foreign cards or QSL cards between U. S. 
hams. 

SIMPLE T-R SWITCH 

The cathode-coupled T-R (transmit-re- 
ceive) switch shown on page 78 works very 
well and can be built for a few dollars. 

Between transmissions, the 6C4 tube 
boosts received signals since it acts as a 
cathode-coupled r.f. amplifier between the 
transmitter tank circuit and the receiver. 
During transmissions, the large r.f. voltage 
in the transmitter tank circuit develops a 
large negative bias voltage at the grid of 
the 6C4. This cuts off the plate current in 
the 6C4 and limits the r.f. voltage at the 
cathode to a value low enough to prevent 
excessive r.f. power from reaching the re- 
ceiver antenna circuit. 

For further protection of the receiver, 
the 1N34 diodes act like a virtual short 
circuit across the cathode circuit during 
transmissions, and the pilot lamp operates 
as a fuse. These components have no effect 
on operation during "receive" periods. 

The T-R switch is built on an aluminum 
bracket about 2" high and iy 2 ff wide and is 
mounted in the transmitter near the stator 
of the final tuning capacitor. The 
capacitor (Cl) is connected between the 
grid of the 6C4 and the stator terminal of 
the final tuning capacitor with leads as 
short as possible. 

Heater voltage for the 6C4 is taken from 
the transmitter filament winding, and its 
plate voltage is obtained from the screen 
terminal of the transmitter output tube 
socket. 

Always say you saw it in— POPULAR ELECTRONICS 
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Mount a connector at the rear of the 
transmitter to bring the output of the T-R 
switch to the receiver. Make the connec- 
tions with coaxial cable having the input 
impedance of t lie receiver used. 

With the T-R switch in operation, the 
transmitter should work exactly as it did 
before, and the receiver may have just a 
bit more gain. However, the big differ- 
ence will be that the receiver will work the 
instant the transmitter key is released, 
making "break-in" operation a cinch. You 
will also be able to tune the transmitter 
plate capacitor to resonance before press- 
ing the key by tuning it for maximum sig- 
nal into your receiver. 

This T-R switch should work satis- 
factorily with any transmitter running up 
to 100 watts or so in which the oscillator 
is keyed simultaneously with the amplifier. 

News and Views 

Stan Hill, K8KFL, 707 Harrison St., Prince- 
ton, W. Va., spent three months as a Novice and 
has been a General for about a year. With a 
Hallicrafters S-38 receiver and a Heathkit 
DX-20 transmitter, he has worked 46 states 
and 26 countries. Check with Stan if you need 
a W. Va. contact on any band from 10 through 
80 meters. He needs Alaska, Arizona, Nevada, 



The 15,000- 
buck stereo 
cartridge 



New stereo records buck a phono needle 
up, down and sideways.. .change its direc- 
tion as many as 15,000 times a second! If 
the cartridge isn't up to this rough- riding, 
it grinds away at the record. 

What's the answer? A ceramic cartridge 
with high compliance— the ability to stay 
on course — plus low tracking pressure. 
Sonotone's "8T" stereo cartridge has both. 
Tracking pressure? Less weight than this 
page. Performance? You'll hear the differ- 
ence when you get Sonotone. 

Prices of Sonotone Stereo cartridges 
start at only $6.45 (including mounting 
brackets) . 

FREE! "Stereo Simplified*' booklet - 
tells you how stereo operates. Write to: 

Sonotonei 

Electronic Applications Division, Dept. CG-1 19 
ELMSFORD, NEW YORK 



GET ON THE AIR 
for Business or Fun 



TRANSMIT 4ND DECEIVE 

only f n m n 



Of so 

U I KIT 



NO EXAMINATION 
No Tests Required" 



With this New CITIZENS BAND Transceiver Kit! 

AS DESCRIBED IN THE MARCH, 1 959 ISSUE OF RADIO & TELEVISION NEWS 



/ COMPLETE WITH ALL PARTS, 
CRYSTALS, TUBES, PUNCHED 
CHASSIS, ETC. 

/ SOCKETS AND SMALL PARTS 
RIVETED TO CHASSIS FOR 
QUICK-E-Z CONSTRUCTION 

✓ ONLY FINEST PARTS — NO 
SURPLUS. 

y/ COMPLETE REPRINT IN- 
STRUCTIONS FROM RADIO 
& TV NEWS. 




Complete with Cabinet & 
Microphone: $395 Extra 



y/ ALL YOU NEED IS SOLDERING IRON, SCREWDRIVER 
AND PLIERS. 

/ INSTRUCTIONS FOK MAKING YOUR OWN ANTENNA , 

*You mvit be U 5. Citizen over 18 yeors of 0$e Simply fill 
out FCC form 505. (Form included.) 



/ RADIO A TV NEWS SAYS: 
"Even with 5 watts, it is 
perfectly capable of trans- 
mitting and receiving over 
distances of 3000 miles or 
more when Old Mother Na- 
ture has the ionosphere in 
good working order. 
/ SIMPLE TO OPERATE: 
VOLUME, TUNING AND 
TRANSMITTER /RECEIVER 
SWITCHES. 

Only $39 95 

2 OR MORE — $37.50 EACH 
IF YOU W/SH, PAY JUST 

$5°° DOWN, $5°° PER MO. 







fWBl OR 


■ lTlllfflM 





Please rush your □ FHKK Catalog . . . Enclosed is my 
or money order for □ one, □ two Transceiver Kit(s 




CITY & STATE : 



J 
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CLASS 

I TEXAS 

i HC6/U 



" CITIZEN BAND 

CRYSTALS 



3rd Ovrrton 
-OOSO/o toler.i 
ments, 1/2" pi 
eters. (.093 p 
able, add 15c Per crys- 
tal.) 

22 Channels 



Hermetically 
?— Meet F C C 1 
spacing— .050 pir 



*2 



95 



postage and 



The following Class "D" Citizen Band frequencies in 
stock {frequencies listed in megacycles) : 26.965, 26.975, 
26.985 27.005, 27.015, 27.025, 27.035, 27.055, 27.065, 
27.075 27.085, 27.105, 27.115, 27.125, 27.135, 27.155, 
27.165, 27.175, 27.185, 27.205, 27.215, 27.225. 



RADIO CONTROL CRYSTALS 

in HC6/U HOLDERS — SIX FREQUENCIES 



In stock fui 



aild lfie 



26.995, 27.045, 27.095, 27.145 
27.195, 27.255 



$295 

(add 5c per crystal for postage and handling) 

Send for FREE CRYSTAL CATALOG 
WITH OSCILLATOR CIRCUITS 



ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 



OUR FLORIDA PLANT NOW IN OPERATION 
ORDER FROM NEAREST PLANT 

TEXAS CRYSTALS 

Texas Crystals, Dept. P- 119 Texas Crystals, Dept. P- 119 
8538 West Grand Avenue OR 1000 Crystal Drive 
River Grove, Illinois Ft. Myers, Florida 

Phone: GL 3-3555 Phone: WE 6-210O 

ALL ORDERS SHIPPED 1st CLASS MAIL 




,. SEND ONLY $3i 

^1 *^.fi« 



nil imrt 



$;>>! 



hefoi 



gwa in. ('-UAH \yi 5'EED- — \\ A II. A Hl.E ( 
WESTERN RADIO. Dept. BNE-11. Kearney. Nebr 



ENGINEERING DEGREES 




E.E. Option Electronics or Power 
Degree Courses in Liberal Arts 

& Bus. Admin. 
Also Earned throual. Home Study 
Pacific International College of 

Arts & Sciences 
Primarily a correspondence School 
Resident classes also available 
5719-W Santa Monica Blvd. 
Hollywood 38, California 



VOM OWNERS 

Get FREE COPY of unusual rvivrwe bulletin packed with 
valuable data: 

'ALL ABOUT VOM's' 



Rapid answers to all VOM problems. 
No slrimrx attached, but quantity i* limited. 
SEND TODAY a past curd: pa«te this ad, or write. 
GIVE MAKE AND MODEL OF YOUR VOM. 

NEW WORLO LABORATORIES 



2 WAY PORTABLE RADIO SET 



SENDS— RECEIVES UP TO 10 MILES AS SHOWN 

With hmlt-in antenna or lumdre.la of mil.-a with ontaide nnternm 1 Works on 80 
I ami 41) meter (Novice) Amateur radm-UmiB— aim Aircnift and overaeua Lroad- 
. iBt(Uo&mc I ■ -It 1 \ H LESHLK-CUX 1 A 1 N I . I ) P< ) W E Ft IJUV] 1 11 fil AND- 
|AKD POR1ABLE RADIO BAll'ERIES. NO AC f'UCJ-INS NEEDED! 
Take it wit! you everywhere yon to— on tripe. vncMione. carmnnjr — Keep in 
" JUS fi wutt crystal controlled transmitter— Senai- 
; ReBen^rative K.-ofiviT. .Send -Receive switch. Wt.. 
...y 311)«. Size, onlv ij*x4*x4*. 'I EKTED— PROVEN— 
s SIMPLIFIED— PRACTICAL— Full information eiv- 
mlak « 

ftiill, ck, mo> and piiv iiostniHn 
$li> Ufl COD noatage on arrival 
for rmatp'iid .Dliv.-ry. Compl.ae kit ih- 
tulie. coils. Staiiiin't! ftteel ciiliim t. eaav 
: i't nf Knttertea $3.y«. iTVafil %IAW. 
f *il 1 Wl It ED AND i FS I ED I'US I I'AI 1 



and Wyoming himself . . . George Yahwak Jr. 
WA2CQH, 119 North St., Auburn, N. Y. t re- 
ports that at least one member of the Beatnik 
Net monitors 7164 kc. from 9:00 a.m. to 9:00 
p.m. every clay . . . Benny Workman, KN5UUC/7, 
c/o M. A. Workman, Aircraft Maint., 476 
Fighter Group, Glasgow A. F. B., Montana, 
uses a Heathkit AR-3 receiver with a Q-Mul- 
tiplier, and he transmits with a Heathkit 
Apache transmitter running 75 watts. This 
should answer the often asked question: "Can 
you reduce the power of an Apache to the 
Novice limit?" 

Patrick "Mike" O'Brien, K8LEN, 1179 Sun- 
set Blvd., Mansfield, Ohio, worked 32 states 
and Puerto Rico, England, and Japan as a 
Novice. His Heathkit DX-40 excites a Gotham 



TELEPHONY CONTEST 

The Radio Society of Great Britain will hold 
its 21/28 mc. Telephony Contest between 0700 
GMT, Saturday, November 21 and 1900 GMT, 
Sunday, November 22, 1959, The object of the 
contest is to contact as many British stations 
as possible and exchange contest numbers. The 
first two digits of the number are the signal 
report, and fhe remaining three are the num- 
ber of the contact. Scoring: 5 points per con- 
tact, plus a bonus of 50 points for the first 
contact with each "G" call area, i.e., G2, G3, 
GB, etc., plus an additional bonus of 50 points 
for every ten G3's worked. Here's your chance 
to worlc a bunch of British phone stations, if 
you have a Conditional or General Class 
license. 



vertical antenna and a "1-element" 15-meter 
beam, and a National NC-109 handles the re- 
ceiving chores . . . Geoffrey Kraus, WV2GFP, 
(16), 70-15 175 Street, Flushing 65, N. Y., has 
worked five states on 2 meters in two weeks 
on the air with a home-built transmitter and 
a 7-element beam, receiving through a con- 
verter on his Hallicrafters S-85. Geoff also 
works 15 and 80 meters using the 2-element 
beam described in P.E., May, 1959. He also 
plans to operate on "6" when his Technician 
License arrives . . . Via Ben Carmichael, the 
Atlanta Teen-Age Radio Club, W4IOF, Post 
Office Box 11501, Northside Station, Atlanta 5, 
Ga., offers to help prospective Novices obtain 
their licenses. The club has 50 active mem- 
bers and two adult advisers. 

Hank Petiigrew, WPE4GR, 56 Pine Valley, 
Moultrie, Ga., would like to remind hams that 
SWL's feel bad when their reports are ignored 
just as they are getting started in the game 
. . ■ Dick Turensky, KN9SSB, 1970 Farbin Ave., 
Green Bay, Wis., has worked 85 stations in 15 
states in four weeks on the air. Dick feeds a 
100' antenna through a Heathkit AC-1 an- 
tenna coupler from a home-built transmitter, 
and he receives with an AR-3 receiver. 

Before signing off, let me remind you that 
this is your column; so how about sending an 
item for it. Construction projects, good pic- 
tures, and '"Ham of the Month" items as well 
as your "News and Views" are wanted. 73, 

Herb, W9EGQ 
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K-2 HIGH and MID RANGE "PUSH-PULL" 
ELECTROSTATIC SPEAKER KIT 



Never Before at this price 

Made in OH 50 
USA. JO 



l • Superb transient response 
with practically immeasur- 
able distortion • No Mid- 
Range speaker needed 
• Frequency response is 400 
to 20.000 cps (beyond hu- 
man hearing) • Efficient 
enough to match any woofer. 
Can be assembled in less 
than thirty minutes. 
KIT INCLUDES: • Unfinished 
utility cabinet • Two acoustical 
radiators • Polarizing voltage 
supply • Impedance matching 
transformer and filter network. 



ELECTROCOUSTIC CORP. 



?.Q. BOX 4 92 HICKSVILLE, NEW YORK 



1 < 



Specif 0^ 25< 



WANTED' E( t ui i )metit ' 

components or parts! 

The 2J5.000 purchasers of POPULAR EL EC 
TRONICS are always in thu market for good 
used equipment or components. So, il you have 
something to sell, let PE readers know about it 
in our classified columns. 

It costs very little: just 50£ per word including 
name and address. Minimum message: 10 words. 
For further information, write: 

Martin Lincoln 

POPULAR ELECTRONICS 

One Park Ave., New Wk 16, N. Y. 




Hear these authentic 
recordings of dramatic 
events from 

'The Amazing World of 
Short Wave Listening" 

narrated by Alex Dreier, Radio-TV "Man on the Go" 

• President's voice from outer space! 

• Actual capture of a despercne criminal! 

• Radio amateur at Little America! 
• Ships at sea . . . aircraft in act on! 

S-107 



$94.95 




4 short wave bands plus 
standard broadcast. Phono 
and headset jacks, built-in 
speaker. 



©hallicrafters • 

y DEPT. 21. CHICAGO 11. ILL. 



Gentlemen: Please rush by return mail my recording, 
>v The Amazing World of Short Wave Listening." I en- 
close 25?. 

NAME 



ADDRESS- 
CITY 



^STATE_ 



MICRO 
ELECTRON FUSE 

INTRODUCES FOR THE FIRST TIME 
ANYWHERE A SELECT STOCK OF USED 
TUBES AT A FABULOUS LOW PRICE 



! * ' » «. Z. our — 

Phased f ram re P' a «nienf f n . 




I «srs 

/ 6SJ7 
/ 6SK7 

/ 6SN7GT 
I 65Q7 
I 6SS7 
/ 6T4 
/ 6T8 
/ SUH 
I 6V<S 
/ 6W4GT 
/ 6VV5GT 
J 6X4. 
/ 6X5 
/ 6X8 
I 6VSC 

1 1:?***- 



mm uara 



Alt TUBES SENT POSTAGE PAID 

Pleose hoc 25c handling for orders under iS^Send 21 - 
deposit on C.O.D. orders. Send approximate posta 
Conodian and foreign orders. 



714 
12AB 

12A T 6 
12AX7 

12AU7 
12A / 6 
12AV7 
» 2 A X 4 G T 
12A> 7 
I2ai 7 
12B4 

I 2UA7 

lists 

12BF 6 

12BV7 
J2CA5 
12J5 
12*7 
12L6 
12Q7 
12SA7 
i2SC7 
12SJ7 
l2Sh 7 

I2S07 
12V6GT 
J2VV6Qr 
»2X4 
1223 

14 *7 12B7 

" R <T EDC p T ~ 6SC? , 7';4' /WM J." 9 ' 



* O. BOX 55 Park Statidn. Paterson 3. N. J. 
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CHRI 



irfi 

BUILD A 
RADIO CONTROL SYSTE! 
R AN ELECTRIC TRAI 




FThe new Class C Citizens Band radio goes railroading! Next month's POPULAR ELECTRONICS 
will tell you how to install a radio-controlled stop-and-go device in any electric train- 
so you can operate it by remote control! It's a perfect Christmas project! Don't miss 
the complete "how-to" construction directions in December Popular Electronics. 

You'll also enjoy such informal Wo Drwrnhor Popular Electronics articles ns: 




POPULAR "ST" 

(ELECTRONICS 



$ STEREO CARTRIDGES: HOW THEY WORK — Hi-fi expert 
Joseph Marshall examines the stereo cartridge . . . points 
up design features . . . analyze advantages and limitations. 
This is "must" reading for all stereo fans. 

© MINIATURE CAPACITOR LEAKAGE CHECKER — Here are 
complete plans for building this valuable test device. Use- 
ful in all radio and audio testing, it features a built-in volt- 
age doubler power supply for quick and accurate checking. 

$ LIGHTNING BUG NIGHT LIGHT — Here's another Christ 
mas gift that's easy to build — and sure to delight any child! 
This flashing light uses only four components, gives childre: 
a welcome companion in the darkness of the night. 




All of these features are coming your way in December Popular ELECTRONICS 
typical of the coverage you'll enjoy month after month in the world's A 
leading electronic hobbyist magazine. Take advantage of the present 
low subscription rates to bring POPULAR ELECTRONICS 
* to your door every month. Subscribe today! 
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Short-Wave Report 

{Continued from page 88) 

The following is a resume of current re- 
ports. All times shown are EST and the 24- 
hour system is used. Please remember that at 
time of compilation all reports are correct. 
Stations may change frequency and/or sched- 
ule with little or no advance notice. Reports 
should be sent to: Hank Bennett, Short-Wave 
Editor, Popular Electronics, P. O. Box 254, 
Haddonfield. N. J. 

Belgium — Brussels broadcasts the "Belgian 
Magazine" in Eng. to N.A. and S.A. on Sun- 
days, Tuesdays, Thursdays, and Fridays at 
1730-1800 and 1930-2000 on 11,850 and 9655 kc. 
(also on 15,335 kc. to N.A,, 15,280 kc. to S.A.) , 
and on Mondays at 1930-2000 and Saturdays 
at 1815-2000 on 9655 kc. (also 11,850 kc. to 
N.A.). {WPE1BM , WPE7CB, WPE8MS) 

Brazil — The call signs for the two active 
outlets of R. Sociedade Gaucha, Porto Alegre, 
are PRC21 <6135 kc.) and PRC 2 3 (11.975 kc.). 
These stations are on the air from 0430 to 
2300. iWRII) 

A new outlet noted several times around 
2000/close on 17.723 kc. appears to be located 
in Sao Paulo. ( WPE9KM) 

A verification from R. Tamoio (or R. Tupi) 
on 9610 kc. lists the call sign as ZYC9 and not 
ZYC8. ( WPE3DS) 

Bulgaria— R. Sofia now uses 9700 kc. only 
for its Eng. xmsn to England at 1435-1505 and 
1640-1710. They have temporarily dropped the 
use of 6070, 7255. and 7670 kc. < WPE2ACO) 

Sofia carries Eng. to N.A. daily at 2000- 
2030 and 2300-2330 on 9700 kc, with an addi- 
tional daily concert at 1800-1825. The DX 
program is on the first Friday of each month. 
( WPE3UZ, WPE4BR. WPE7CB, WPE9DN, 
DC, DRC) 

Burma — XZK2, Rangoon, has moved from 
4795 to 4808 kc. < WPE9BR) 

XZK3. Rangoon, has moved from 6035 to 
6015 kc. and is noted at 0625 in a Burmese 
xmsn with a weak signal. iWPESNF) 

China — Here is the schedule to N.A. and 
L.A.: to N.A. in Eng. at 2030-2130 on 17.720 
and 15,095 kc. and at 2300-0030 on 17,745 and 
15,115 kc, and in Chinese at 1030-1100 on 
15,115 and 11,975 kc. and at 2230-2330 on 
17,745, 15,115. 15.095. and 11,820 kc; to L.A. 
in Spanish at 2100-2200 on 17,745 and 15,115 
kc ( WPE9DN , GA) 

Comores Islands — R. Dzaoudzi is not on the 
air at present but will return with a new 
1-kw. xmtr on a tentative frequency of 4960 
kc The 500-watt xmtr on 7340 kc has shut 
down and will be replaced by the new unit. 
iWPEOAE) 

England — The BBC is now definitely verify- 
ing with a QSL card showing Big Ben on the 
front and the veri message on the back. Re- 
ports go to: Senior Superintendent Engineer, 
External Broadcasting, BBC, Bush House, 
London, W.C.2, England. < WPE2ACO, JW) 

Ethiopia — Addis Ababa has expanded xmsn 
time and now carries a program of National 
and International music at 1400-1600 on 9620 
and 15,345 kc. Another xmtr has been added 
on 6184 kc Reports sent should include five 



AWARD 



WINNING 




STEREO 

KITS or PRE-WIRED 



Why wait? You can afford the finest in hi-fi STEREO 
with ARKAT quality equipment — now! Get ad- 
vanced engineering, outstanding performance, 
styling and value, plus extra pride and savings 
when you build-it-yourself. 



Arkay CS-12 
12 Watt Stereo 
Pre-Amp and Amp 

Easy-to-build Kit^36 
EnjoT the latest in High Fidelity listening— Stereophonic reproduc 
tion through the new ARKAT low-cost Stereo Pre-amp and amp, Model 
CS-12. 12 watt Stereophonic and Monaural integrated power amplifier 
and pre-amp of advanced design. Selects and controls all Stereo or 
Monaural program material. Operates from any ceramic or crystal 
cartridge, high output tape decks, tuners and other auxiliary equip- 
ment. All inputs are of the dual variety for the rendering of full 
Stereo reproduction. 



NEW! 

The ARKAY/HARTING MS-6 

STEREO PLAYBACK 

TAPE DECK 

Precision -engineered to the highest 
professional standards ... a new 
achievement in tape deck design and 
performance . . . popular-priced at 

ONLY $12995 

Write for complete facts and 
specifications. 



ARKAY SPA-55 
STEREO AMP 

Two 27V2 watt distortion-free 
hi-fi amplifiers for stereo. Or 
use as 55 watt monaural am- 

Easy*to*build Ki,$64 95 

Wired and tested $79,95 



NEW! ARKAY FM-7 
FM TUNER 

Brilliantly designed with outstanding features in 
styling, circuitiy and ease of assembly. The pre- 
wired and pfe-ahgned front end plus pre-adjusted 
coils and IP Transformers eliminate need for align- 
ment equipment. New "Lite line" traveling tuning indicator provides precision on -station 
tuning. Drift-free AFC, 3 double-tuned IF stages, band width 2S0 kc at S 0B. 
Sensitivity 1.9 uV for 20 dB quieting, linage rejection 40 dB. Frequency re- 
sponse 20 to 20,000 cps ± WdB. Distortion less than 1 % . Hum level - 70 dB. 
Multiplex and cathode follower outputs. 7 tubes plus selenium rectifier. 

Wired and tested $64.95. Easy-to-build Kit ^39'^ 





NEW! 



ARKAY VT-10 6-INCH 
MULTI-PURPOSE 
VACUUM TUBE VOLTMETER 

Advanced design and precision fea- 
tures make the Arkay VT-10 a truly 
sensational buy, unmatched at this 
price. You get exclusive larger EHNCH 
400 ua meter movement, within 2% 
accuracy, and edge-lighted for easier 
reading. 1% precision multiplier re- 
sistors are used throughout the range 
switch. There are 7 AC (RMS) and DC 
ranges, 7 AC (peak-to-peak) ranges. 
Resistance, db and other essential 
ranges. Durable plastic case. 



Wired and tested $47.95 Easy-to-build Kit $25.95 



ARKAY AV-20 6-INCH 
AUDIO VTVM PRE AMPLIFIER 
Easy-to-build Kit$29^5 
Wired and tested $49.95 


ARKAY AW-30 6-INCH DIRECT 
READING AUDIO WATTMETER 
Easy-to-build Kit $29^5 

Wired and tested $49.95 


ARKAY CAP-40 6-INCH DIRECT 
READING CAPACITY METER 
Easy-to-build Kit $29^5 
Wired and tested $49.95 


ARKAY MT-50 6-INCH 
20,000 OHMS PER VOLT METER 
Easy-to-build Kit $29*0 

Wired and tested $42.95 



See and hear completely wired ARKAY Kits at your dealer. 
Write for detailed specifications & catalog. Dept. PE 





rljAll prices 5% higher west of Mississippi 


$<|qs 






■kHmuftd Hill 11, H .t 
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"I itrNew MIDGET TRANSISTOR RADIO 

WHAT A WONDERFUL SURPRISE FOR CHRISTMAS STOCKINGS! 
BUY DIRECT F30M MAKE1 AND SAVE* Tins nrvw transistor radio 
covers entire broadcast band. Includes transistor, germanium diode, 
fen ite turnruj con-, and extension antrnna to help pull in distant 
sum 1 a s: pli.s icdividual earplmi tor pnvale listening. Operates over 
1.0 f 0 hrs. on sinti'e 10*- battery Made by Atnrrican transistor mfr. 
Arrives com u let- ly a s nibled. ready to operate. 10-DAY MONEY. 
BA r '< GUARANTEE, Sold nationally at 57.98 ea. Order now! At 
our special low prtce we expect ,i ic 



Semiconductors Inc. 

195-02 JAMAICA AVE. 
JAMAICA 23, NEW YORK 



(lest btry.J 
COD fee, send full amount 






use the solder 
that most 

set makers 
use ! 



KESTER SOLDER 



Make sure your soldering's the best ■ , ■ use the 
best -KESTER SOLDER. Send for FREE 16-page 
book that tells you how! 

KESTER SOLDER COMPANY 

4275 Wnghtwood Avenue • Chicago 39, Illinois 

OVER 60 YEARS' EXPERIENCE IN SOLDER AND FLUX MANUFACTURING 



27 months for engineering degree 

Hi-;illzi- your dr i ;un 'i .1 ■•. m-i hr h> r momi.-. ;i lu-llur 1 if «.• HAl'H. 
Si. I'ICItll in 27 month-, m II., I h-ci-.inu-v or I'(i«it nmjuri, 
Mt'ch.. i'nli, t lu-ni . Afin, I n - - 1 1 1 1 i'i nit-. In 36 Months in liusinrsa 
Ailnimihti .Hum <•<■! Mti . \. . t-- . M.-n.r I 1 jit •.(im t Mri '. K.ir cam- 
i-si. c:t],:il.li- viml.M is >iit. ill H;iNNi ~ hm-illiti nt Innitfil Mun- pio- 
i.uiiil h'Miis. \\ -II . Mint -p. .1 hit.- Mn K -t i-mMs VtrWrun 

• pprovixl. Yeiir-rminil opcrat 1..11 IttMiit ifnl .■iimi-u-. r nti r .Ism., 
Mar.. Aunt-. >. pt Wntf J. D. McCarthy, Director Admission*, for 
Catalon and "Your Career" Book. 

36119 Col'ege Avenue 
Angola, Indiana 



TRI-STATE COLLEGE 



LOOK 

NO FURTHER ... IF YOU'RE 
UNHAPPY WITH "HI" HI-FI 
PRICES. WRITE FOR OUR 
UNUSUAL AUDIO CATALOG. 
KBY ELECTRONICS CO. 
720-fi Liberty St.. N. Y. 6 



JJEo ELECTRONICS 



t 



ait I 

Do m*. i i. 



II 



i 



tht 



KCI'I" a^cri-.liu- l CI 

M ■ - I,- Ml 
!■ u-« i ! i ■ -I. Ht « .it.ilu ■ 

VALPARAISO TECHNICAL INSTITUTE 

Dept. PE VALPARAISO. INDIANA 
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IRC*s for return postage. A new 10-kw. xmtr 
is planned for early 1960. iWPEOAE* 

France — French xrasns from Paris read: 
0100-0145 to Oceania on 9620. 9755. 11.920. and 
15,400 kc; 0145-0215 to West and Central 
Africa on 9620, 11.920. and 15.400 kc; 0218- 
0248 (Mondays only) to Antarctica on 9620 
kc; 0530-0600 to West Indies on 21.580 and 
21,620 kc; 0645-0700 to Central Africa on 
21.620 kc; 0800-1000 (Sundays to 1050» to In- 
dochina on 15.160 and 21.620 kc; 1100-1130 
to Madagascar and Reunion on 11,845 and 
17.765 kc; 1130-1300 to Mid East on 11.845, 
15.130, and 17.765 kc. is off for 17.765 kc. is 
1230>; 1230-1245 <exc Saturdays and Sun- 
days) to Canada on 17.850 and 21.580 kc: 
1500-1600 to Danube-Balkan area on 3965. 
5955. 9755. and 15.185 kc; 1514-1545 to West 
and Central Africa on 15.160. 15.365. and 
17.715 kc; 1800-1830 to Indochina on 11.920 
and 15.295 kc; 1830-2000 to West Indies on 
11.920 and 15.295 kc; and 2030-2045 to Re- 
union on 11.920 kc. iWPE2ACO. WPE40G) 

French Guiana — R. Cayenne is testing on 
6170 kc. at 0515-0600. 1145-1245. and 1830- 
2000. It has also been noted opening at 1730 
in French. tWPElBM, WPE3NF > 

Germany — Deutsche Welle. Cologne, is 
scheduled as follows: to Far East at 0200- 
0510 on 21.735. 21.650. and 11.795 kc; to Near 
East at 0930-1740 on 21.725. 21,490. and 17.875 
kc; and to Africa at 1300-1610 on 17.815. 
15.275. and 11.945 kc. in Eng.. German and 
French; to S.A. at 1700-2010 on 15.275. 11.795. 
and 9735 kc. in German. Spanish and Portu- 
guese; to N.A. at 2030-2340 on 11.945. 11.795. 
and 9640 kc in Eng. (2130-2150) and Ger- 
man; to Near East. Mid East and N. Africa 
at 0530-0550 on 21.650. 17.815. and 15.405 kc. 



Missing Persons 

The following persons have written 
to your Short-Wave Editor but neglected 
to include their return addresses. If they 
will contact us again, we will be happy to 
answer them. | 
Joseph Balogh Leavitt Pines 
Larry Daniels A. G. Rapp 
Tony Lewis William Smith 

Stephen Lieb Tom Ziomek 



in Arabic. The DX program is at 2100-2115 on 
the second Monday of the month. * WPE9DN) 

R. Berlin International (formerly R. DDR) 
is noted on 9730 kc. at 1700-1730 in English. 
iWPE2ACO t WPE8HF) 

Bayerischer Rundfunk, 6085 kc. Munich, 
can be tuned in German at 1800-2100. News 
on the hour. iBS) 

Greece — Athens has been noted on 7 ".778 
and 15.345 kc. from 1215 to 1230 in GvmJz and 
to 1245 in English. Some QRM from Hilver- 
sum. IWPE8HF, GA) 

Haiti— There have been some changes in 
the schedule for 4VEH, Cap Haitien. 9770 kc. 
The Eng. program on Mondays and Tuesdays 
will run from 2200 to 2300 on 6000 kc. <and 
also on 9770 kc to 2200. on 15.360 kc from 
2200 >. The DX program is now on at 2145- 
2200. iWPElBM, WPE6EZ > 

Always say you saw it in — POPULAR ELECTRONICS 
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Ireland — This country has no s.w. outlets 
for standard broadcasting. If you want to log 
Ireland, tune for EIP. Shannon Aeradio, on 
8862.5. 8888, 8913.5. 13.264.5. 13.284.5. or 13,324.5 
kc. around 0020 with weather reports, al- 
though they operate every hour on the hour. 
Reports go to Mr. T. O'Dalaigh, Shannon 
Aeradio. Ballygirreen. Newmart on Fergus, 
Co. Claire, Ireland. (WPEOEII, BS) 

Japan — The Far East Network's new ad- 
dress is: U. S. Air Force, APO 925, San Fran- 
cisco, Calif. It has been noted on 6160 and 
3800 kc. at 1030-1100 with the "Jack Benny" 
program. (WPE1BM, WRH ) 

Malaya— The BBC Far Eastern Station, 
Singapore, is noted on 9725 kc. with Eng. 
news at 0600-0615, on 11,725 kc. with the BBC 
Overseas Service at 1115, and on 15.345 kc. 
with a BBC commentary to 0845 s. off. They 
will verify if the report covers several days; 
they will not verify "one-time" reports. 
(WPE6EZ, WPE8HF, RB) 

Radio Malaya, Singapore, 7200 kc, has Eng. 
on Sundays at 0500-1800. Saturdays at 0815- 
1800, Monday to Friday at 0815-0900. \AK) 

Mauritius — The 15.062-ke. outlet has been 
dropped and replaced with 6101 kc. U0 kw.) 
and 3325 kc. U.5 kw.), with the schedule 
reading 2200-2315. 0300-0430, and 0800-1230 
weekdays, 2200-0335 and 0800-1230 Sundays. 
As of this writing, the 611-kw. channel has 
been noted in the East at 2200 in French. 
{WPE1BM, WPE3NF, ZC4PE1A, DXRA) 

Middle Congo Republic -The latest sched- 
ule from Brazzaville reads: 0000-0205 on 



FOR 11 METER OPERATION 

THE 

CITIZEN BAND ANTENNAS 

the Citizens Mobile 



Model CM 




Chrome plated and stainless stool telescoping* whip 
extends to 73" and down to only 215" for easy garag- 
ing. Weatherproof, polyethylene enclosed, hitfh effi- 
ciency base loading coil includes exclusive Hy-Gain 
"L" matching network for perfect 5U ohm match. 
Complete with universal swivel body mount, only one 
hole to drill for easy mounting. 

JVIodel CC-12 Coaxial Kit for mobile $2.95 

Other Citizen Band Antennas 

Citizens Whip, M< >,!«•] CW $ 6.J»."i 

Citizens l)ipole, Model CD 12.5».> 

Citizens Cround Plane, Model CGP 16.93 

Heavy Duty Ground Plane, Model GP-1.... 2t».!»r, 
Citi/.L-ns Ileum, Model llli-ll 29.H3 

S E E VOl K NEAREST DISTRIBUTOR 
OK WRITE FOK FREE URUCHL RE 

\A^ohty pr n o f dS?t° 

1135 NO. 22ND • LINCOLN NEBRASKA 



Now for the first time! 

SOLDER ALUMINUM 
EASILY, INEXPENSIVELY 

with Reynolds new 
soldering brush kit 



STEP 1, 



fj 

I J FIBRE GLASS BRUSH 



— : — - 




n 



STEP 2. 



CLAMP 




At last, you can do a first-class sol- 
dering job on aluminum, right in your 
own workshop— produce strong, clean, 
corrosion-resistant joints with Reynolds 
new soldering brush kit. The secret lies in 
the stiff fibre glass brush which abrades 
the aluminum oxide on the metal surface 

so solder can be readily bonded to the bare aluminum. Sol- 
dering is fast, easy, economical ... no flux required. See 
your local dealer or send check or money order for $1.98 to : 
Mailing Services, Dept. PE, P. O. Box 5027, Richmond 20, Va. 
Be sure to print name and address plainly. Do it today! 



/ /FIBRE Gl ASS 
<J BRUSH 
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NEED 
THIS 



■ GMNI I960 B-A 

\ CATALOG 



'. 1 



ELECTRONICS! 




-.nr,: 



BURSTEIN-APPLEBEE CO. 




Dept. PE 1012 McGce St., Kansas City 6/ Mo. 

□ Send Free 1 0G0 B-A Catalog No. 601. 
Name . 



Address . 
City 



ALL BAND TRAP ANTENNA ! 



Reduces Inte 
Noise on All Makes Short 
Wave Receivers. Makes World 
Wide Reception Stronger, 
Clearer on All Bands! 



hw.'li.-nt for \LL worl.i « id.- a 
Ni>\K-K AN' I) ALL t'l.AS: 
CAIKJK IS Xl.i:i)KI>t Klu.nn 
tfiiHrunif-eil Nil IIAYVVJHi; IH 



SEND ONLY 53.00 , 

im arrival or «.>ik! full 
WESTERN RADIO 




■ fr.. 

ITS ;l „d 

AM A I M Ni> 

'"4V rmiAUA^VrV^' 



For ALL Amateur Trans- 
mitters. Guaranteed for 300 
Watts Power for Pi-Net or 
Link Direct Feed, Light. Neat, 
Weatherproof 
87 ft. 



iiietiry c i.tiemE r.-9< 
l.n'.J for l.enmliki- 
liiutiteiir tri.ri8initt.Ta 
F.X I HA II M-.US 
i will, ix n.T norfurn 
KASV INS 

iv uV 



S12.9S 
511.95 
S18.95 



Dept. AEL 11 



Kearney, Nebraska 



EASY TO LEARN CODE 



m Iii.striietDRraph 
■acher that takes 
ctor ami enables 
it further assist- 
alphalx 



Learn to Increase speed 
-the Radln-Telefjraph Cod. 
the place of an operator- ir 
anyone to mas lor code wi 
ance. Availahle tapes from beix 
to typical messages uli all suDiects SDuci 
tanjre ."> to An Wl M. Alu.iw re;i.|\ nu tjIlM 
Thousands have '■acquired the code" with the 
Instruciuuraph Svstem. Write today for convex 
lent rental or purclia^i' plans. 

INSTRUCTOGRAPH COMPANY 
4713 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
357 West Manchester Ave., Los Angeles 3, Calilorni, 




ENGINEERING 
DEGREE IN 
27 MONTHS 



Moch & Elect 



B.S. detj 
t H I. I 1 
B.E. (36 mo ) 

I loo M 
(36 mo.) 

1- 

I i 



2311 E. Washington 

Fort Wayne 2. Inc 
Keeping pace with pre 



INDIANA TECHNICAL COLLEGE 



15,440 kc. Cto Madagascar until 0140 and to 
W. Africa and N.A. from 0145), 11,725 kc. (to 
Africa), 9730 kc. (N.A.), and 5970 kc. (Af- 
rica) ; 0330-0415 to Madagascar on 15,440 kc; 
0600-0658 on 15,420 kc. (to Mid East), 15,440 
kc. (Madagascar) ; 0700-0750 on 15,440 kc. 
(Madagascar) and 15,420 kc. <W, Africa and 
N.A.) ; 0830-1015 to the Far East on 17,720 
and 21,500 kc; 1100-1300 to E, and S.E. Af- 
rica. Madagascar, Mauritius, and India on 
11,970 kc; 1315-1750 to Africa on 11,970, 
11,725, 9625 and 5970 kc (on 9625 kc, at 1400- 
1430) ; 1800-2200 on 11,725 kc (N.A.) and 9625 
kc. (to S.A. with s/off at 2015) . English news- 
casts are given at 0015, 0330, 0600, 0700, 0930, 



SHORT-WAVE ABBREVIATIONS 

BUC British Kmadcast- N.A. North America 



ing Corporation 
I)X Distance 
Eng. — English 
IRC— International Reply 

Cuupon 
kc. — Kilocycles 
k\v. — Kilowatts 
L. A. —Latin America 



OkM Station interference 
QSL Verification 
R. Radio 

S.A —South America 
s/off Sign-off 
s/un Sign-on 
xnwi —Transmission 
xmtr Transmitter 



1330, 1745, 2015, and 2145. "Paris Star Time" 
in Eng. is noted on Wednesdays at 2030-2100. 
( WPE1BM , WPE1TX, WPE2ACO, WPE8MS, 
WPE9DN, WPE9KM , WPEOEW, VE7PE1R, 
MAC, BD, TN, SW) 

North Borneo — R. Scibah, Jesselton, carries 
an Eng. xmsn on 5980 kc, at 2330, 0600, and 
0730. (WPE1BM) 

Norway — Norsk Rikskringkasting carries 
"Norway This Week" in Eng. on 6130, 11,735. 
15,175, 17,825, 21,670, and 25,900 kc except as 
noted: at 0700-0725 to Far East, Japan, New 
Zealand and Eastern Australia; at 0900-0925 
to Europe, and Indian Ocean areas (not on 
11,735 ko ; at 1200-1225 to Mid Atlantic areas 
(also on 9610 kc. but not on 11,735 kc) ; and 
at 1900-1925 to S.A. This may also be heard 
at 2100-2125 to N.A, and at 0000-0025 (Mon- 
days) to Western N,A.. Pacific areas and 
East Africa on 6130, 9610, 11,735, and 15,175 
kc only. All xmsns are broadcast on Sun- 
days except the ones to Western N.A. 
iWPE8MS, MA, LB) 

Pakistan— Karachi carries Eng. to Turkey 
at 1315-1400 on 11,674 and 7010 kc, and to 
England at 1415-1500 on 7010 kc, (formerly 
15,205) and 9705 kc < WPE6FT, WPE(j)AE, BR) 

Poland — Warsaw is scheduled to N.A. in 
Eng. at 0630-0700 and 0730-0830 on 17,800, 
15,275, and 15,120 kc, and at 1930-2030 and 
2130-2230 on 17,800, 15.275, and 11,815 kc 
(WPE3IZ, WPE4FY, WPE9DN , JC, AM, NW, 
and RW> 

Rumania — Bucharest carries Eng. to N.A. at 
2030-2100 and 2130-2200 on 7195 kc and at 
2330-0000 on 11,937 and 9570 kc IWPE9DN) 

Sierra Leone— Freetown was noted on 3316 
kc at 0140 s on; Eng. local news at 0144 and 
native language from 0150. (WPEOEH) 

South Africa — Paradys has been noted on 
25,800 kc. in Eng. at 1100-1300 and on 3316 
kc around 2330. dual to 4810 kc Eng. news at 
0000. The Afrikaans Service is tuned on 3376 
and 4895 kc with opening at 2330. (WPE1TT, 
WPE3NF) 

Sweden — Stockholm has Eng. as follows; to 
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The Top Technical Reference 
To High Fidelity 
Is Yours For Only $1.00! 

1960 HI-FI ANNUAL 
& AUDIO HANDBOOK 

Now on sale at newsstands and 
electronic parts stores 
or order by coupon today! 

If you're a man with a background in electronics 
theory and you know your way around hi-fi — 
here's a perfect workshop companion! It's the 
all new 1960 Edition of the Hi-Fi Annual & 
Audio Handbook that will provide you with the 
latest available technical information. And its 
cost-just $1.00. 

You'll find over 30 big, definitive articles-pre- 
pared under the supervision of the Editors of 
Electronics World. Gives you five big sections 
covering: 

> STEREO 

> AMPLIFIERS AND PREAMPLIFIERS 
I LOUDSPEAKERS AND ENCLOSURES 



FM, TAPE 
RECORDERS AND 
RECORD CHANGERS 

PLUS - GIANT 
COLOR FOLD-OUT 
SECTION ON SOUND 




Ziff-Davis Publishing Company 
Department PE119 
434 S. Wabash Avenue 
Chicago 5, Illinois 

Please send me a copy of the 1960 H1-F1 
Annual & Audio Handbook. I enclose $1.00 
plus 100 to cover mailing and handling 
charges. (Canada and Foreign $1.25 plus 
100 postage). 



NAME- 



ADDRESS 

CITY ZONE STATE . 




maybe you've seen such quality before but 
never at these low prices 




C € 



e © a t> 
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STEREO COMPONENTS 

Engineered by one of the nation's foremost independent 
phonograph manufacturers. These new high fidelity 
stereo components represent this firm's vast engineer- 
ing and production experience. 

SONIC CUSTOM-CRAFT S-200 12 watt 

stereo, master control center and dual 
amplifiers. 6 watts per channel de- 
velops 24 watts of peak power. Fre- 
quency response, ±. 1.5 db from 50 
to 15,000 cps. Total harmonic dis- 
tortion, less than 2% at full rated output. Stereo or mono- 
phonic inputs. Internal audible stereo test signal for channel 
and speaker balance adjustment. 9 separate front-panel con- 
trols. 4, 8 and 16 ohm outputs for single, double, or triple 
channel operation. audiophile net with enclosure $49.95 

SONIC CUSTOM-CRAFT S-100 low- 
priced hi-fi 10 watt stereo, master 
control center, and dual amplifiers. 
5 watts per channel develops 20 watts 
of peak power. 50 to 15,000 cps 
response with less than 5% of total 
harmonic distortion at full rated power. Hum and noise, 45 db 
below maximum rated power. 4 stereo or monophonic inputs. 
8 ohm outputs for single or double operation. 

audiophile net with enclosure $34.95 
SONIC CUSTOM-CRAFT MODEL 19 
FM-AM TUNER Super-sensitive tuner 
features drift-free automatic frequency 
control performance and 3-gang tun- 
ing capacitor for optimum selectivity. 
Sensitivity-FM 5 u.v for 30 db quiet- 
ing. Total harmonic distortion at rated output. less than 1.59c. 
Selectivity bandwidth at 6 db point: FM 200 kc, AM 9 kc. 
Frequency response, FM ±2 db of standard de-emphasis curve, 
AM 20 to 9,000 cps. Function switch AM, FM or FM-AFC. 

audiophile net less cabinet $79.95 
MODEL 19C with handsome genuine mahogany cabinet, 

audiophile net $99.95 
SONIC CUSTOM-CRAFT S-400 (pictured above) Quality com- 
bination 40 watt stereo amplifier, master control center, and 
transistorized preamplifier. 20 watts per channel delivers 80 
watts of peak power. Frequency response, flat from 20 to 
20.000 cps ±0.5 db. Less than 1% total harmonic distortion 
at full rated output. Built-in stereo test signal to adjust channel 
and speaker balance as welt as speaker phasing. Sonic Stereo 
Monitor, a precision meter shows when both channels are 
properly balanced. 8 inputs and 9 front panel controls handle 
any program source. 4, 8, and 16 ohm outputs for single, 
double or triple channel operation. 

audiophile net with enclosure $99.95 

at vour local hi-fi dealer, or write I'E-ll 
SONIC INDUSTRIES, INC. 19 Wilbur Street, Lynbrook, N. Y. 
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eTectro'nics BARGAIN BASEMENT 

SAVE ON these special buys of the month 



POWER TRANSISTOR CLEARANCE SALE! ! ! 



2N255 2 for $1.99 

2N554 2 for 2.49 

2N464 2 for 2.99 



2N2S6 2 for $1.99 

2N 176 2 For 4 49 

2N234A 2 for 2.89 



65 Ma. Sel. 
100 Ma. " 
400 Ma. " 



Rect . 2 for 
" . 2 for 
" . 2 for 



.79 
1.09 
1.89 



75 Ma. Scl. 
300 Ma. 
500 Ma. " 



Rect . 2 for 
" . 2 for 
" . 2 for 



Rectifiers 2 for 



Varicap High Q Voltage Variable Capacitor— Her rn . Sealed 
3 to 30 MMF— 1 to 50Q _ Me<jacycles— Peak 200 volts. Only 3 



Hi-Power Transistor Radic 
Kid Leather Case — Earpho 
tery 



Transistors + 2 Thermistors 
Speaker— Long Life Bat- 
Only $24.99 



GROVE ELECTRONIC SUPPLY CO. 

4103 W. BELMONT AVE. CHICAGO 41, ILLINOIS 

Include 25c for Postage — or SOO-b Drposit, Balance C.O.D. 

EXPERIMENTERS AMATEURS HOBBYISTS 

We are a^ain reducing: a larye im I'liun y uf liniml ntw \.<truum 
tnhes and this ' ■uei-aeuujitni 
hatKi. All lubes in each a.sst 
is brand-bpank inf^ new. 



HI electron tubes including U" 
15 including 5" CRT. . .52.95 
All three of the above 



raihnde ray tube only. . .SI. 95 
2f> including 7" CUT. . .$3.95 
rtmi'iits for just . . . $7.95 



Order early and we will inehirh' in y<uir assortment a special high 
vdlia^e reoiitier and lativms WK-7I7-A tulie^. Your order will be 
sent via insured pareeJ post; ,iust pay postman postage plus 
small COD charge. We have many unbelievable values in govern- 
merit electronic surplus, inurh of il for 6-ale at prices representing 
mere pennies on the dollar of c<i-.t 

WRITE FOR FREE GOVERNMENT SURPLUS BARGAIN BULLETIN 

JOE PALMER 

P. O. Box 6188 CCC Sacramento, California 



ONE CENT SALE 



Buy One Al Our Regular Low Price And 
Get The Second For Only 1c Mors 



i complete with crystal. 



CITIZENS BAND TRANSMITTER (27 MCl etiai 
$fi.WJ <>s. two for $10,011. 
TRANSMITTER similar to above but with 5 watt RF stage instead of 1 watt. 
$14.99 en. two for $l. r >.00. 

CITIZENS BAND RECEIVER ohassis tunablt through all 22 channels. Complete 
with audio amplifier, $*),99 ea two for $10.00. 

AMATEUR BAND TRANSCEIVER (M4-I4S MO chassis with dual VHF triodes 
(or walkif-tHlkic radiophone. $9 99 ca. two for $10.00. 

COILED CORD 4 conductor ll' telephone cord, Eitcnd« to over 4 ft. .99 ea. two for 

$1,00. 

KIT OF PARTS for AM-FM VHF radio receiver. Tunable from SO-300 me. which 
includes C.S. satellite frequencies. $6.99 ea. two for $7.00. 

SUPER SPECIAL: 25 watt, 30 to 40 me. crystal controlled FM radiophone mobile 
transmitter with 8 tubes and dynamotor powor supply. Orig. cost over $300.00. 
Can be converted to Citizens Band. Used good condition $24 99 ea. two for $25.00 
F.U.B. ilollis X.Y, 

LIMITED QUANTITY— NO LITERATURE OR CATALOG 

Remit in full. Include sufficient postage. No CO.D.Y 

VANGUARD ELECTRONIC LABS. SSJ.^Tn. v. 



NEW SILICON 500MA RECTIFIERS 

Input Working Range RMS/ACV Res. or Cap. 



r 35/ 50 

sec 


im> piv 
70 lOO 
54C 


(Ills piv 
140/200 
63c 


210 30 O 
81c 


280/400 
.99 


nil. 1 - ;uv 
350/500 
$1.25 


420 / 600 
$1.60 


mi-, pi v 
490 700 
$1.90 


mi * pi\- 

5G0 /800 
$2.00 


630 / 900 
52.40 


mis r> i v 
700 1000 
$3.25 


770/1 100 
S3. 90 


K\ample: lJftV at r»J)iiM;i earh H.Tc 1 less 20 r 'r 
or 2(> fur if 10 PPl). buy Q1.VS Iieduct 20' r 


on g 1 0 oidei> 
mi ¥ I n orders 



'TAB' 



or C.T. up to 7SOma DC. Postpaid 48 states 

IIIPW LIBERTY ST. N. Y. 6, N. Y. 
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Par East at 0730-1515 and to S. Asia at 0945- 
1015 on 17,840 and 15.240 kc.; to Mid East at 
1115-1145 on 15.240 and 11,705 kc; to Africa 
at 1245-1315 on 15.240 kc. and at 1445-1515 
on 11.705 kc: and to Europe at 1530-1600 
on 7210 kc Also, to Eastern N.A. at 0900 and 
2045 and to Western N.A. at 2215 on 17.840 
and 11.810 kc. (WPE5AG, WPE91P, DS* 

Switzerland — Berne is now operating on 
21.605 kc at 0945-1130 to India and Pakistan. 
iWPE6EZ) 

Tahiti— Papeete. 6135 kc. has not carried 
Eng. since last spring and no plans are being 
made to resume it. It would appear that sev- 
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eral DX'ers have actually been tuned to 
VLT6. Port Moresby. New Guinea. 6130 kc, 
when they reported hearing the purported 
0230-0245 Eng. xmsn. iWPEOAE) 

Tunisia— R. Ttinis, 7210 kc. is operating at 
0130-0330 in Arabic and French, with French 
news at 0135 and 0215. ( WPE1BM. WPE3NF, 
WPE6CW, DXRA) 

Vatican City Vatican Radio has Eng. on 
15.120 and 21.515 kc. on Mondays, Wednes- 
days, and Saturdays from 1100 to S. Asia. 
English is also noted at 1315-1329 on 15.120. 
11.685. and 9646 kc ( WPE3AA . WPEOAE 
VE'JPEIA, BR. SSt _[3Q^_ 
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BUY IT! — I can't 
even pronounce it! 




"ah !" ELECTROSTATIC 
TRANSDUCER... 

the 2-in-1 mid-range and super tweeter 
that brings out "hidden sound" 
your present cone or piston-type 
speaker cannot capture! 

Make it easy on yourself. Just ask for the 'AH!" 
Speaker and we promise you'll hear sounds you never 
believed possible with your present Hi-fi set-up. Your 
conventional tweeter cannot and dues not give you 
complete high frequency response, due to its inability 
to recover quickly enough from abrupt frequency 
change. The AH! electrostatic transducer, of course, 
is based on a completely new electronic principle and 
reacts instantaneously to all frequency ehange-ro 
matter how abrupt-so, areas of "Hidden Sound" ate 
revealed with the "AH!". Just one minute of your 
listening time at your dealer's will convince you. 

The 2-in-l AH! is a mid-range and super tweeter 
to give you full response from GOO cps to past the limit 
of audibility. And, the AH! is complete. Xothing else 
to buy-R/C crossover network and AC power are built 
in. To prove our confidence in AH's superior quality 
we guarantee the elements for 5 full years. 



Only 
49.95 



Send for FREE booklet "8 unusual 
Hi-Fi and stereo arrangements with 
the AH!" Complete with schematic 
diagrams ond wiring instructions. 

Cosmos Industries, Inc. 

31-28 Queens Blvd., Long Island City l,N.Y. 
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ELECTRONICS MARKET PLACE 



RATE: 50t per word. Minimum 10 words prepaid. January issue closes November 4th. Send order and remittance to POPULAR ELECTRON- 
ICS, I Park Ave., New York 16, N. Y. 



FOR SALE 



COMPLETE TV sound cut-off kit; install yourself, $2.00 prepaid 
or C.O.D. Warren, 106 E. 46th, Austin 5, Texas. 



WANTED 



ELECTRONIC Surplus Monthly. Wholesale and retail. 12 issues, 
$1.00^ Box_784, Wash. 4. D. C. _ 

GOVERNMENT Surplus Receivers. Transmitters. Snooperscopes, 
Parabolic Reflectors, Picture Catalog IOC. Meshna, Maiden 48, 
Mass. 

TRADE-IN "Television Sets $9.95 Plus Shipping. Jones TV, 
Sanatoga, Pa. 

TELEVISION & Radio Tubes, Parts and Supplies. Guaranteed. 
Hi-Quality Tube Co., Inc.. 284 Lafayette St., Rahway^New Jersey. 
TUBES — TV, Radio, Transmitting and Industrial Types at Sen- 
sibly Low Prices. New, Guaranteed 1st Quality Top Name Brands 
Only. Write for Free Catalog or Call WAIker 5-7000. Barry Elec- 
tronics Corp., 512 Broadway, New York 12N, N. Y._ 
DIAGRAMS TorH repairing radios $1.00, Television $2.00. Give 
make, model. Diagram Service, Box 672-PE, Hartford 1. Conn. 
FM TUNE~RS, 88-108 megacycles", 4 tubes complete, $14.95. 

Grutman, 1 E. 167_S_t., N. Y. 52, N. Y. 

PROFESSIONAL Electronics Projects— Organs, Timers, Counters, 
Intercoms, etc— $1 each. List Free. Parks, Box 1665, Lake 

City, Seattle 55, Washington. _ 

TRANSISTOR and printed circuit board for miniature radio, 
parts list, instructions $1.65 postpaid. Free brochure on cus- 
tom made printed circuit boards. Electronic Aids, Box 137, 
Stamford, Conn. 

GOVERNMENT Sells: Surplus Electronics; Test Equipment; Oscil- 
loscopes; Transceivers; Jeeps; Boats; Aircrafts; Misc.— Send 
For U.S. Depot Directory & Procedure $1.00— "Government 
Surplus Sales," Box 425-PE, Nanuet, N. Y. 

METAL Locator Kits and Assembled Models from $39.90. Tran- 
sistorized and Underwater Models Available. Free Catalog. 
Electronics Applications, Dept. E, Box 8. Arlington 10, Vir ginia. 

BARGAINS galore! Electric motors, magnet wire, insulation, 
motor parts, instruction manuals. Catalog 10c. Modern, Box 
8715, Kansas City 14, Mo. 

BOOK— 200 Electric Stunts $1. Spectroscope $3. DeCutting, 
26278 Arastradero, Los Altos. Calif. 



I.B.M, Electric Typewriters $49.95. 
Box 71, Temple City, California. 



Continental Distributors, 



ELECTRICIANS! Bend conduit easily, correctly. Latest "Sim- 
plified System" $3.00. William Goforth, Box 455A, Clarksville, 

Tenn. 

POLICE Calls from Car Radio with this precision designed, 
transistorized converter. Simple Installation Requires No In- 
ternal Connections. State frequency. $29.95. Free brochure. 
Robin Radio, 13229 Red Fern, Dallas 30, Texas. 

2-METER Springfield Walkie Talkies for Sale. Lattanzi, Brock- 
ton, Pa. 

WALKIE-TALKIE, Citizen's band portable radiotelephone for 
$20.00. Plans $1.00. U. S. Electronics, 7400 Jackson, Birming- 
ham, Michigan. 

RADIO, T.V. Amateur Repairs. New 23/V'xW— 6 Transistor 
Pocket Radios completely assembled in cast with speaker and 
ear jack. Need slight adjustment. Retail for $39.95. Parts 
value $14.00. $7.50 each. 3 for $21.00. 25% deposition all 
C.O.D.'s. Postage prepaid on advance payment. Cees Trading 
Co., Inc., 1344 S. Halsted, Chicago 7, III. 

RADIO & TV Tubes at Manufacturers' Prices! 100% Guaran- 
teed! Brand New! No re-bands or pulls! United Radio, Box 
1000. Newark, N, J. 



NEW! "10 Tested Crystal Set Plans"— 25C, with Transistor 
experiments, catalog. Laboratories. 1 131-L Valota, Redwood 
City, California. 

CRYSTAL radio kit $1.00; Preassembted $1.25; Phone $1.75; 
catalogue. Clearco Crystal Company. 2966 N. 4th, Milwaukee, 
Wisconsin. 
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CASH Paid! Sell your surplus electronic tubes. Want unused, 
clean transmitting, special purpose, receiving. TV types, mag- 
netrons, klystrons, broadcast, etc. Also want military & 
commercial lab test and communications gear. We swap too, 
for tubes or choice equipment. Send specific details in first 
letter. For a fair deal write, wire or telephone: Barry. 512 
Broadway, New York 12. N. Y. WAIker 5-7000. 

CASH for used short-wave Ham Receivers, Transmitters and 
Accessories. Treger, W9IVJ. 2023 N. Harlem Ave., Chicago 35, 
TUxedo 9-6429. 



CYLINDER and old disc phonographs. Edison Conqueror, Idelia, 
and Oratorio models. Berliner Gramophones and Zono-o-phones, 
Columbia cylinder Graphophones, and Coin-operated cylinder 
Phonos. Want old catalogues and literature on early phonos 
prior to 1919. Will pay cash or trade late hi-fi components. 
Popular Electronics, Box 50, 1 Park Ave., New York 16, N. Y. 



HIGH-FIDELITY 




RECORDERS, Hi Fi. Free Wholesale Catalogue. Carston, 125-P 
East 88. N.Y.C. 28. 

DISGUSTED with "HI" Hi-Fi Prices? Unusual discounts on your 
High Fidelity Requirements. Write Key Electronics, 120 Liberty 

St., New York 6, N. Y. EVergreen 4-6071. 

FOR Garrard 88 and 98: make your own "Record Repeater," 
an easily made accessory that repeats a record at will. Com- 
plete instructions: $1.00. Audio Fide lite, 176 Saint-Charles, 
Jonquiere, Que., Canada. 



BUSINESS OPPORTUNITIES 



RADIO Parts Stores and Hi-Fi Salons! Someone "borrowing" 
your personal copy of Popular Electronics each month? You 
ought to be taking advantage of Popular Electronics' convenient 
re-sale plan. Sell copies in your store . . . perform a good 
service for your customers . . . with no risk involved. For de- 
tails, write: Direct Sales Department, Popular Electronics, One 
Park Avenue, New York 16, New York. 



TAPE & RECORDERS 



HIGHEST Trade-In Allowances Toward Ampex, Concertone, Crown, 
Ferrograph, Presto, Pentron, Components. Accessories. Catalog. 
Boynton Studio. 10-PE Pennsylvania. Tuckahoe, N. Y. 

RECORDS From Your Tapes, LP's— 78's— 45's 12 inch LP— 
$6.00: 3 $15.00. I. M. P., Box B, 1266 Oak Bluffs, Mass. 
RECORDERS, Tapes, HiFi Components, Four Track Stereo Replace- 
ment Heads Catalogue, Efsco, 270-P Concord, West Hempstead, 
N. Y. 
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TAPE Recorders, Recording tape, Bell tape decks, hi-fi equip- 
ment, Norelco speakers. We Will Not Be Undersold! Send for 
our discount catalog and see why! Commissioned Electronics, 
1776 Columbia Road, Washington, D. C. 

TAPE Recorders, Hi-Fi Components, Sleep Learning Equipment, 
Tapes. Unusual Values. Free Catalog. Dressner, 69-02F, 174 
St., Flushing 65, N. Y. 



PLASTICS 



NEW Liquid Casting Plastic, clear colors. Embed real flowers, 
minerals, biological specimens, delicate instruments, electronic 
parts. Also cold-setting resin and fiberglass for laminating, 
casting, moiding, coating. Manual 250- Castolite, Dept. M-108, 
Woodstock, Illinois. 

ENGRAVED Plates, Metal and Plastic Panels. Send Sketch for 
price. Baumco, 925 11th St., N.W., Washington 1, D. C. 



PATENTS 



SAVE High Fees. Apply for your patent yourself. New Kit now 
makes it easy. Free "Registration form." Miss Clare Ardun, 
806 Wm. Penn Annex, Philadelphia 5, Penna. 



INVENTIONS WANTED 



INVENTIONS wanted. Patented: Jnpatented. Global Marketing 

Service, 2420 77t h, Oakland 5, Calif. 

INVENTIONS wanted for immediate promotion. Patented; un- 
patented. Casco, 703 Bernley Building, Philadelphia 7, Penna, 



INSTRUCTION 




DETECTIVE Profession. Home Study. Badge, Certificate, Future. 
Box 41197-AG, Los Angeles 41, California. 

ALGEBRA or Calculus, Powerful Modern Mathematics, Easy Prac- 
tical Lessons, First Four $1, Mathco, 4256-8 Minmor, Cincinnati 
17, Ohio, 

LEARN While Asleep, Hypnotize with your recorder, phono- 
graph or amazing new Electronic Educator endless tape re- 
corder. Catalog, details free. Sleep-learning Association, Box 
24-ZD, Olympia, Washington. 

TV-Fringe Area? Build Your Own Antenna. Works Where Others 
Fail. Proven, Hundreds in Use. $2.50 for Complete Drawings & 
Instructions. To: "Antronics," 134 Birch Ave., Hawthorne, 
Calif. 



ATTENTION "Citizen Banders." Citizen Band Vertical Beam. 
Build Your Own. Complete Instructions $2.50. To: "Antronics," 
134 Birch Ave., Hawthorne, Calif. 

SENSATIONAL Discovery — Any normal human has ability to do 
job of Electronic device, without electric power. Nothing to 
buy. Dollar brings complete detailed instructions. Satisfac- 
tion guaranteed. Stillwater, Box 337, Morris Plains, New Jersey. 



COMPLETE Correspondence Course in Radio, TV, & Electronics. 
Only 12 sections. Includes 1st Class License Prep. Very low 
rates. Ascot School of Electronics, Box 29092, Los Angeles 29, 
Calif. 



"X-RAY Eyes." Entire course. Adults. $3. Satisfaction or 
refund. Clarion, Box 9309-X8. Chicago 90. 



HAVE siren burglar alarm in your car! Instructions — diagrams 
Sl.OO . Ryco. 15402 Corkhill, Maple Heights 37, Ohio. 

TELEPHONE Extension in your car. Answer your home tele- 
phone by radio from your car. Complete diagrams and in- 
structions $1.25. C. Carrier Co., 5880 Hollywood Blvd., Holly- 
wood 28, Calif. 



EAVESDROP With a pack of cigarettes. Miniature transistorized 
radio transmitter. Complete diagrams and instructions $1.25. 
C. Carrier Co., 5880 Hollywood Blvd., Hollywood 28, Calif. 

POLICE Radar Detector. Stop before those radar speed traps. 
Foolproof, legal system. Complete diagrams and instructions 
$2.75. C. Carrier Co., 5880 Hollywood Blvd., Hollywood 28, 
Caif. 



BE a Spy! Correspondence course in wire tapping, bugging, 
recording techniques, microphotography, invisible and remote 
photography, telescopic and aerial photography. Lessons in 
surveillance, tailing and use of equipment. Complete course 
$22.50. C. Carrier Co., 5880 Hollywood Blvd., Hollywood 28, 



STUDY To be a doctor of psychology, metaphysics, divinity or 
philosophy. Correspondence courses only. The Neotarian Fel- 
lowship. Desk 18, Kansas City 6. Mo. 



LEARN world interlanguape endorsed by Unesco. Free lesson. 
Esperantist. Middleton, Wisconsin. 

November, 1959 



MISCELLANEOUS 



METERS and test equipment repaired. Meter sales. Free list. 
Bigelow Electronics, P. 0. Box 1, Bluffton, Ohio. 

CANADIANS Heath, Eico Kits wired7~tested. LW Electronics, 

Strathroy, Ontario. 

IDENTIFY Your Equipment with personalized Decals. 50 Decals 
$1.00. Robert Keran ; 6620 East 7 9th Ave.; Derby, Colorado. 

AMAZE your friends with simple-to-build binary device that 
will indicate their age. Plans and instruction 500, Kit $7.95. 
Wired and Tested $9.95, D&C Electronics, P.O. Box 824, 
Rome, N. Y. 



SHOPPING GUIDE 

Classified 



A HANDY REFERENCE TO PRODUCTS AND SERVICES NOT 
NECESSARILY ELECTRONIC, BUT OF WIDE GENERAL INTEREST. 



PHOTOGRAPHY-FILM 
EQUIPMENT, SERVICES 

OPTICAL Bargains— Request Free Giant Catalog "CJ." 120 pages 
— Astronomical Telescopes, Microscopes, Lenses, Binoculars, 
Kits, Parts. Amazing war surplus bargains. Edmund Scientific 
Co., Barrington, New Jersey. 

ALASKA — Hawaii — Yosemite— or Yellowstone. Eight Colorsl ides 
$1.00. Eddin gs, Roberts Av enue, Corning, N. Y. 
FREE! Blackhawk's big sale catalog 8mm., 16mm. movies, 
2"x2" color slides. Biggest selection anywhere! Projectors, 
cameras, supplies — big discounts! Get free, every three weeks, 
12-page newspaper size bargain list! Blackhawk Fiims, Daven- 
port 24, Iowa. 



STAMPS & COINS 



A Real Bargain. Washington Bicentennial, complete set of 
12 stamps, 25C with interesting approvals. Superior Stamp, 
Dept. 511, Box 53. Cathedr al Sta tion, New York 25, N. Y. 

WARTIME Chrome V-ictory nickels with freedom torch and secret 
code inscriptions. $1.30. Kellington, 2859 W. 33rd., Van. 13, 
B. C. 
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POLYNESIA girl, Ryukyu lion, Chiang birthday, Czecho mush- 
rooms, Israel musicians, Ghana Nkruma, only IOC. Albums, 
catalogs, many others free our approvals buyers. Bell Stamp 
Service, PE9, Bell. California. 

COMPLETE British Colony Set, with fine Foreign approvals for 
IOC postage. Orne, Pinehurst, Wash. 

FREE United States Plate Block List. Atlantic Stamps, 45-PE 
Bromfield Street. Boston. Mass. 

FREE! Colorful 21 5-D Ifferent Stamp Collection! With Adult, 
bargain approvals. Rush IOC postage. Philatelies, Dept. DE, 
New Paltz, N. Y. 

100 DIFFERENT Stamps, IOC with approvals. Smith, 5081 
Brooks. College Station, Texas. 

60 DIFFERENT U. S. (30 Commemoratives) 25C- No approvals. 
Seidenbergh, Appleton, Wise. 



FOR SALE 



FREE Fluorescent Bargain Catalog — Fixture kits, Fixtures, Cir- 
clines, Parts. Shoplite, 650 E Franklin, Nutley 10, New Jersey. 

RUBBER Stamps — Print Sketch of wording desired; Baumco, 
925 11th Street N.W., Washington 1, D. C. Remit $1.00 per 
line of wording. 

PHONOGRAPH Records cheap, postpaid, Catalogue. Paramount^ 
Box 2026-E, Pine Castle, Fla, 

FREE catalog. Latest books. All subjects. Shorelands, Dept. E, 
Plaistow, N. H. 



NOW'S Time for Profitable Weather-stripping. Write E-Z-On 
PE, 1009 Harvard Terr., Eva nston, III. 

CYPRESS Knees — For Lamps, arrangements, gifts. 10-16" — 
six assorted $5.75, postpaid, guarantee. Gipple's, DeLeon 
Springs, Florida. 



HANDMADE Western Boots. Free Catalog. Apleta Boots, Box 
815R, Apleta, Texas. 

RUBBER Stamps, Made to order 3 Lines, name and address. 
Special $1.00 Post Paid. Complete price list on request. 
D. J. Hemingway, 25 Oak Knoll Road, Natick, Mass. 



LEATHERCRAFT 



FREE "Do-lt-Yourself" Leathercraft Catalog. Tandy Leather 
Company, Box 791— D31, Fort Worth, Texas. 



EMPLOYMENT INFORMATION 



JDBS Overseas! Janecek Development Co., 109 Hub Station, New 
York 55, N. Y. 

OVERSEAS Employment. American Firms and United States 
Government. Comprehensive Job Information $2.00. Foreign 
Opportunities, Box 172, Columbus 16. Ohio. 

FOREIGN Employment Information— $1. Parks, Box 1665A, 
Lake City, Seattle 55, Wash. 

OVERSEAS American Jobs. High Pay. Men, Women. Transpor- 
tation Paid. Free Information. Employment Headquarters, 79 
Wall Street, Dept. E-l, New York 5. 



BUSINESS OPPORTUNITIES 



GROW Mushrooms. Cellar, shed and outdoors. Spare, full 
time, year round. We pay $4.50 lb. dried. We have 29,000 
customers. Free Book. Mushrooms, Dept. 334, 2954 Admiral 
Way, Seattle, Wash. 

VENDING Machines — No Selling. Operate a route of coin ma- 
chines and earn amazing profits. 32-page catalog free. Park- 
way Machine Corporation, Dept. 12, 715 Lnsor St., Baltimore 
2, Md. 
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EARN extra money selling advertising book matches. Free sam- 
ples fur nished. Matchcorp, Dept. MD-119, Chicago 32, Illinois. 
EARN Big Weekly commissions soliciting delinquent accounts. 
No investment required. General Finance, Desk 21, Pickwick 

Bldg., K ansa s Ci t y 6, Mo. 

SELL Slide Rules to college students! Hoffman, 662-E, Passaic, 
New Jersey. 

$100 WEEKLY Mailing Our Circulars. Details 25C- Horems 

Mailorder. Box 383-E. Bethpage, New Y ork 

SELL new 2-Year Light Bulbs to homes, offices, factories. 
Burns 450% longer than ordinary bulbs or replaced free! 
"Guaranteed Profit Plan." Details free. Solar Electric Prod- 

ucts. 36 6 Fifth Ave., Dept. 1124, Ne w York. 

MAKE $25-$50 Week, clipping newspaper items for publishers. 
Some clippings worth $5.00 each. Particulars free. National, 

81-DG, Knickerbocker Station, New York City. 

EARN Money At Home raisin? fishworms for us! Backyard, 
garage, basement. We buy youi crop! Inquire: Oakhaven — 103, 
Cedar Hill, Texas. 



MISCELLANEOUS 



SONGPOEMS And Lyrics Wanted! Mail to: Tin Pan Alley, Inc., 
1650 Broadway, New York 19, N. Y. 

^WINEMAKING: Beer, Ale Brewing." Illustrated. $2.00. Eaton 
Books, Box 1242-C, Santa Rosa, California. 

HIGHEST Cash For Old Gold, Jewelry, Gold Teeth, Watches, 
Diamonds, Silverware. Free Information, Rose Refiners, 29-PK 
East Madison, Chicago 2. 

71,000 ADVERTISING Novelties, Fifteen samples— $1.00. (RtT 
fundable.) Adelphia Specialty, 212 Yellowstone Rd., Plymouth 
Meeting, Pa. 

FREE catalog. Costume jewelry parts. Supplies. Reasonable 
prices. Fast service. Guaranteed quality. Unique merchandise. 
Folson's, Box 52, Medford 55, Massachusetts. 

"HYPNOTIZE . . . One word . . . One fingersnap," on stage. 
Satisfaction — or refund. $2. Hypnomaster, Box 9309-S8, 
Chicago 90. 



Always say you saw It in — POPULAR ELECTRONICS 



coming soon... 

The Big t Exciting RIGO 

HIGH FIDELITY MUSIC SHOWS 

featuring hundreds of exhibits 
and displays of the very latest 
in hi-fi and stereo equipment! 

BUFFALO-Oct. 30, 31. Nov. 1. Statler Hotel 

SEATTLE— Nov. 6, 7, 8. New Washington Hotel 

PORTLAND, ORE. -Nov. 13, 14, 15 
New Heathman Hotel 

PHILADELPHIA — Nov. 20, 21, 22 
Benjamin Franklin Hotel 

All shows open to the public Fri., Sat., Sun. f 1 to 10 P.M. 
Admission 7bc, children free. 

RIGO Enterprises, Inc. 

500 N. Dearborn St. • Chicago 10, III. 
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Chart your course in the exciting, ever-changing world 
of ELECTRONICS . . . with the brand-new edition of 

YOUR CAREER IN ELECTRONICS! 

On sale now at your favorite newsstand, or use coupon below today! 

Here's your chance to explore the field of the future— Electronics! Your Career 
In Electronics sums up the wonderful array of opportunities open to you, with 
informative articles, colorful charts, helpful tips... all geared to your own needs. 
You'll enjoy learning about: 

• YOUR FUTURE IN ELECTRONICS 

• ELECTRONIC CAREERS IN COMPUTERS, ARMED FORCES, 
AUTOMATION, PATENT LAW, STANDARD MEASUREMENTS, 
and much, much more 

• HOW TO PLAN YOUR CAREER. .. SCHOOLING .. .JOB HUNTING 

• HOW TO MAKE MONEY IN SPARE-TIME ELECTRONICS 
© And many more authoritative, helpful features 




Pick up your copy of the 1960 Edition 
of Your Career In Electronics 
now at your newsstand 
or radio parts store— or order by mail 
using handy coupon below. Only $1.00 

November, 1959 



Ziff-Davis Publishing Company 
Department PE 119 
434 S. Wabash Avenue 
C h icago 5, Illinois 

Please send me a copy of the 1960 YOUR CAREER IN 
ELECTRONICS. I enclose $1.00, the cost of YOUR CAREER 
IN ELECTRONICS, plus 100 to cover mailing and handling 
charges. (Canada and Foreign, $1.25 plus 100 postage). 



NAME_ 



ADDRESS. 
CITY 



_Z0NE_ 



-STATE- 
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C. R.T. TESTER 

Tests .-d Rej uvenates ALL PICTURE TUBES 



Model 83-C.R.T. Tube Tester 
Total Price $38.50 
Terms; $8.50 after 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Olherwise return, 
no explanation necessary. 



ALL BLACK AND WHITE TUBES 

From 50 degree to 110 degree types 
-from 8" to 30" types. 

# Model 83 is not simply a rehashed black 
and white C.R.T. Tester with a color 
adapter added. Model 83 employs a new 
improved circuit designed specifically to 
test the older type black and white tubes, 
the newer tvpe black and white tubes and 
all color picture tubes. • Model 83 pro\ides 
separate filament operating voltages for the 
older 6.3 tvpes and the newer 8.4 types. 

• Model 83 employs a 4" air-damped meter 
with quality and calibrated scales. • Model 
83 properlv tests the red. green and blue 
sections of color tubes individually— for 
each section of a color tube contains its 
own filament, plate, grid and cathode. • 
Model 83 wili detect tubes which are appar- 
ently good but require rejuvenation. Such 
tubes will provide a picture seemingly good 



ALL COLOR TUBES 

Test ALL picture tubes-in the carton- 
out of the carton — in the set ! 

but lacking in proper definition, contrast 
and focus. To test for such malfunction, 
vou simplv press the rej. switch of Model 
83 If the tube is weakening, the meter 
reading will indicate the condition. • 
Reiuvenation of picture tubes is not simply 
a matter of applying a high voltage to the 
filament. Such voltages improperly applied 
can strip the cathode of the oxide coating 
essential for proper emission. The Model 83 
applies a selective low voltage uniformly to 
assure increased life with no danger of 
cathode damage. 

Housed in handsome portable 
Saddle Stitched Texon case — $ 
complete with sockets for all 
black and white tubes and 
all color tubes. Only 



38" 



Superior's New Model TV -50 A GENOMETER 




Model TV-50A GENOMETER . . 
Total Price . .$47.50 

Terms: $1 1 .50 offer 10 doy triol, then 
$6.00 monthly for 6 months if satis, 
foctory. Otherwise return, no explono. 
hon necessary, 



7 Signal Generators in One! 

Vif.f. Signal Generator for A.M. V Bar Generator 

V R.F Signal Generator for F.M. V Cross Hatch Generator 

V Audio Frequency Generator V Color Dot Pattern Generator 

V Marker Generator 
This versatile All- Inclusive GENERATOR Provides ALL 
the Outputs (or Servicing: 
A.M. Radio * F.M. Radio • Amplifiers • Black and White TV 
. Color TV 



R. F. SIGNAL GENERATOR: The Model 
TV-50A Genometer provides complete 
coverage for A.M. and F.M. alignment. 
Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on funda- 
mentals and from 60 Megacycles to 180 
Megacycles on powerful harmonics. 



VARIABLE AUDIO FREQUENCY GEN- 
ERATOR: In addition to o fixed 400 
cycle sine-wave audio, the Model TV- 
50A Genometer provides a variable 300 
cycle to 20,000 cycle peaked wave 
audio signal. 



BAR GENERATOR: The Model 
TV-50A projects an actual Bar 
Pattern on any TV Receiver 
Screen. Potterns will consist of 
4 to 16 horizontal bars or 7 to 
20 vertical bars. 



CROSS HATCH GENERATOR: The Model 
TV-50A Genometer will project a cross- 
hatch pattern on any TV picture tube. 
The pattern will consist of non-shifting, 
horizontal and vertical lines interlaced to 
provide a stable cross-hatch effect. 



MARKER GENERATOR: The Model TV-50A includes all the most 
frequently needed marker points. The following markers ore pro- 
vided- 189 Kc, 262.5 Kc, 456 Kc. # 600 Ko, 1000 Kc, 1400 Kc., 1600 
Kc, 2000 Kc, 2500 Kc, 3579 Kc, 4.5 Mc, 5 Mc, 10.7 Mc, (3579 Kc. 
is the color burst frequency). 



DOT PATTERN GENERATOR (FOR COLOR TV) 

Although you will be able to use most of your 
regular standard equipment for servicing Color TV, 
the one addition which is a "must" is a Dot Pattern 
Generator. The Dot Pattern projected on any color 
TV Receiver tube by the Model TV-50A will enable 
you to adjust for proper color convergence. 



The Model JV-SOA comes abso- 
/u e/y complete wirh shielded leads 
and operating instructions. Only 



«47 



50 



USE APPROVAL FORM ON NEXT PAGE ► 



We invite you to try before you buy any of the models de- 
scribed on this and the following pages. If after o 10 day 
trial you are completely satisfied and decide to keep the 
Tester, you need send us only the down payment and agree 
to pay the balance due at the monthly indicated rate, 

MOSS ELECTRONIC , INC. 
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NO INTEREST Q& FINANCE CHARGES 
ADDED! 

If not completely satisfied, you are privileged to return the 
Tester to us. cancelling any further obligation. 

Dept.D-675 3849 Tenth Avenue, New York 34, N. Y. 

I' HINTED IN T.S.A. 

Always say you saw it in— POPULAR ELECTRONICS 
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TRY FOR 10 DAYS 



before 



you buy! 



f hen if satisfactory pay in easy, interest free, 
monthly payments. See coupon below. 




Model 82 A -Tube Tester 
Total Price $36.50 
Terms: $6.50 after 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise re- 
turn, no explanation necessary. 




Model TW-11 -Tube Tester 
Total Price . $47.50 

Terms: $11.50 after 10 day trial, 
then $6.00 monthly for 6 months 
if satisfactory. Otherwise re- 
turn, no explanation necessary. 



Superior's New 
Mode/ 82 A 



A truly do-it-yourself type 

TUBE TESTER 



TEST ANY TUBE IN IO SECONDS FLAT! 



© 



Turn the filament 
selector switch to posi- 
tion specified. 



©Insert it into a num- , — v 

bered socket as desig- f *\ 

nated on our chart I 0 J 

(over 600 types in- > — * 
eluded). 



Press down the qual- 
ity button — 



THAT'S ALL! Read emission quality direct on bad-good meter scale. 



FEATURES: 

• Tests over 600 tube types. • Tests OZ4 and 
other gas-filled tubes. • Employs new 4" meter 
with sealed air-damping chamber resulting in 
accurate vibrationless readings. • Use of 22 
sockets permits testing all popular tube types 
and prevents possible obsolescence. • Dual 
Scale meter permits testing of low current 
tubes. • 7 and 9 pin straighteners mounted on 
panel. • All sections of multi-element tubes 
tested simultaneously. • Ultra-sensitive leak- 
age test circuit will indicate leakage up to 5 
megohms. 



Production of this Model was delayed a full 
year pending careful study by Superior's en- 
gineering staff of this new method of testing 
tubes, g gp't lei thfi. iQW pri ce mislead voui 
We claim Model 82A will outperlorm similar 
looking units which sell for much more— and 
as proof, we offer to ship it on our examine 
before you buy policy. 



Mode/ 824 comes housed in 
handsome, portable, Saddle- 
Stitched Texon case. On/y.... 



Superior's 

New Model 
TW-M 



STANDARD PROFESSIONAL 

TUBE TESTE 



• Tests all tubes, including 4, 5, 6, 7, 
Octal, Lockin, Hearing Aid, Thyratron, 
Miniatures, Sub-miniatures, Novels, Sub- 
minars, Proximity Fuse Types, etc. 

• Uses the new self-cleaning Lever Ac- 
tion Switches for individual element test- 
ing. All elements are numbered according 
to pin-number in the RMA base number- 
ing system. Model TW-11 does not use 
combination type sockets. Instead indi- 
vidual sockets are used for each type of 
tube. Thus it is impossible to damage a 
tube by inserting it in the wrong socket. 

• Free-moving built-in roll chart provides 
complete data for all tubes. Printed in 
large easy-to-read type. 



NOISE TEST: Phono-jack on front panel 
for plugging in either phones or external 
amplifier detects microphonic tubes or 
noise due to faulty elements and loose 
internal connections. 

EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW-CURRENT 
TUBES Previously, on emission-type tube 
testers, it has been standard practice to 
use one scale for all tubes. As a result, 
the calibration for low-current types has 
been restricted to a small portion of the 
scale. The extra scale used here greatly 
simplifies testing of low-cur- 
rent types. S 4*750 
Housed in hand-rubbed oak g± £ 
cabinet ■ ■ 



We invite you to try before you 
buy any of the models described 
on this page, the preceding 
page and the following pages. 
If after a 10 day trial you are 
completely satisfied and decide 
to keep the Tester, you need 
send us only the down payment 
and agree to pay the balance 
due at the monthly indicated 
rate. 

NO INTE REST 
OR FINANCE 
CHARGES ADDED! 

If not completely satisfied, you 
are privileged to return the Tester 
to us, cancelling any further 
obligation. 

SEE OTHER 
SIDE 

CUT OUT AND MAIL TODAY! W 




if 
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MOSS ELECTRONIC, INC. 

Dept. D-675 3849 Tenth Ave., New York 34, N. Y. 

Please send me the units checked on approval. If completely sotisfied I w 
the terms specified with no interest or finance charges added. Otherwise, I 
after a 10 dav trial positively cancelling all further obligation. 



□ Model 83 Total Price $38.50 
S8.50 within 10 days. Balance 
$6.00 monthly for 5 months. 



□ Model TV-50A .Total Price S47. 50 
$11.50 within 10 davs. Balance 
$6.00 monthly for 6 months. 

□ Model TW-11 Total Price S47.50 
$11.50 within 10 days. Balance S6.00 
monthly for 6 months. 



□ Model 82 A. . Total Price S36.50 
$6.50 within 10 days. Balance 
$6.00 monthly for 5 months. 



□ Model 77 Total Price $42.50 
S12.50 within 10 days. Balance 
$6.00 monthly for 5 months. 



□ Model 70 Total Price $38.50 
$8.50 within 10 days. Balance 
$6.00 monthly for 5 months. 



1 



Zone State 

All prices net, F.O.B.. N. Y. C. 




SHIPPED ON APPROVAL 

NO MONEY WITH ORDER -NO C O.D. 




Superior's 

New 
Mode/ 77 



VACUUM TUBE VOLTMETER 

WITH NEW 6" FULL-VIEW METER 

Compare It to any peak-to-peak V. T. V. M. made by any other manufacturer at any price 



Model 77-VACUUM TUBE VOLT- 
METER. . Total Price. . . $42.50 

Terms: $1 2.50 after 10 day trial, then 
$6.00 monthly for 5 months if satis- 
factory. Otherwise return, no explana- 
tion necessary. 



• Extra large meter scale enables us to print 
all calibrations In large easy- to-read type. 

• Employs a 12AU7 as D. C. amplifier and 
two 9006's as peak-to-peak voltage rectifiers 
to assure maximum stability. • Meter Is 
virtually burn-out proof. The sensitive 400 

AS A DC VOLTMETER: The Model 77 ks in- 
dispensable in Hi-Fi Amplifier servicing and 
a must for Black and White and color TV 
Receiver servicing where circuit loading can- 
not be tolerated. 

AS AN ELECTRONIC OHMMETER: Because 
of Its wide range of measurement leaky ca- 
pacitors show up glaringly. Because of its 
sensitivity and low loadine. Intermittent^ 
are easily found, Isolated and repaired. 

AS AN AC VOLTMETER: Measures RMS 
values if sine wave, and peak-to-peak value 
if complex wave. Pedestal voltages that de- 
termine the "black" level in TV receivers 
are easily read. 



micro-ampere meter is isolated from the 
measuring circuit by a balanced push-pull 
amplifier. • Uses selected I'', zero tempera- 
ture coefficient resistors as multipliers. This, 
assures unchanging accurate readings on all 
ranges. 

SPECIFICATIONS 

• DC VOLTS -0 to 3/15/75/150/300/750/ 
1,500 volts at 11 megohms input resistance. 

• AC VOLTS (RMS) — 0 to 3/15/75/150/ 
300/750/1,500 volts. • AC VOLTS (Peak to 
Peak)— 0 to 8/40/200/400/800/2.000 volts. 

• ELECTRONIC OHMMETER 0 to 1.000 
ohms/ 10,000 ohms/ 100,000 ohms/1 meg- 
ohm/10 megohms/100 megohms/1,000 meg- 
ohms. • DECIBELS: -10 db to + 18 db. 

- 10 db to t 38 db. i 30 db to + 58 db. 
All based on 0 db —. .006 watts (6 mw) Into 
a 500 ohm line n.73v). • ZERO CENTER 
METER— For discriminator alignment with 
full scale range of 0 to 1.5/7.5/37.5/75/ 
150/375/750 volts at 11 megohms input re- 
sistance. 



Comes complete with operating Instructions, probe leads, and stream- $ A O 50 
lined carrying case. Operates on 110-120 volt 60 cycle. Only "T£ 




SUPER-METER 



WITH NEW 6" 
FULL-VIEW METER 



SUPERIOR'S 
NEW MODEL 79 

A Combination VOLT-OHM MILLIAMMETER 
Plus CAPACITY, REACTANCE, INDUCTANCE & DECIBEL MEASUREMENT 
Also Tests SELENIUM & SILICON RECTIFIERS, SILICON & GERMANIUA- 
DIODES 

The model 70 represents 20 years of continu- 
ous experience in the design and production 
of SUPER- METERS, an exclusive SICO de- 
velopment. It includes not only every circuit 
impi o\ emenl perfected in 20 years of .speciali- 
zation but. in addition includes those services 
which are "musts" for properly ser\ icing tin 
ever-increasing number of new components 
used i n all phases of today's electronic piu- 



duction. For example with the Model 75 
SUPER - METER you can measure the qualit: 
of selenium and silicon rectifiers and al 
types of diodes - components which havi 
come into common use only within the pas 
five yea is, and because this latest SUPER 
MEIER necessarily required extra metei 
scale. SICO used its new full-view G-incl 
met or. 



SPECIFICATIONS: 



Model 79-Super Meter 
Total Price $38.50 
Terms: $8.50 after 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 



r 



• D.C. VOLTS: 0 to 7.5 If) 7") 15(1 75(1 
1 500. • A.C. VOLTS: 0 to 15 30 150 300 
1,500 3.000 • D.C. CURRENT: 0 to 1 5 15 
15(1 Ma. 0 to 1.5 15 Amperes « RESIST- 
ANCE: 0 to 1.000 1110,000 Ohms. 0 to 10 
Megohms. • CAPACITY: .001 to 1 Mfd.. 1 to 
50 Mfd. « REACTANCE: 50 to 2.500 Ohms. 
2,500 Ohms to 2.5 Megohms « INDUC- 
TANCE: .15 to 7 Henries. 7 to 7.000 Henries 

• DECIBELS: G to -18. I 14 to -38. >-3A 
to i 58. The following components are al! 
tested for QUALITY at appropriate tost po- 

f RY FOR 10 

■ 



BUSINESS REPLY CARD 

No Postage Stamp Necessary if Mailed in the U. S. 



FIRST CLASS 
Permit No. 6 1430 
New York, N. Y, 



3 



VIA AIR MAIL 



POSTAGE WILL BE PAID BY - 
MOSS ELECTRONIC, INC. 

3849 TENTH AVENUE 

NEW YORK 34, N.Y 




tentials. Two separate BAD-GOOD .scales oi: 
the meter are used fur direct readings. All 
Electrolytic Condensers from 1 MFD to 100t' 
MFD All Germanium Diodes. All Selenium 
Rectifiers. All Silicon Diodes. All Siliron 
Rectifiers. 

Model 7fl comes complete with operating 
instructions, test leads, and r ^ Mcfli 
streamlined carrying case. ▼ ' ■ ^3501 

Use It on the bench — use it 
on calls. Only 

W% A VC SffQgf y<™ feu 
mm mm, ■ J then *t sotisfoc 

pay in easy, interest free, monthly 
payments. See coupon inside. 

We invite you to try before you 
buy any of the models described 
on this and the 'preceding pages. 
If after a 10 day trial you are 
completely satisfied and decide to 
keep the Tester, you need send us 
only the down payment and agree 
to pay the balance due at the 
monthly indicated rate. (See other 
side for time payment schedule 
details.) 

NO INTER EST 
OR FINANCE 
CHARGES ADDED! 



If not completely satisfied, you 
are privileged to return the Tester 
to us, cancelling any further 
obligation. 

SEE OTHER 
SIDE 

CUT OUT AND MAIL TODAY! 



